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SUSCEPTIBILITY GENE FOR MYOCARDIAL INFARCTION; 
METHODS OF TREATMENT 

RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 
60/449,331, filed on February 21, 2003, and claims the benefit of U.S. 
Provisional Application No. 60/419,433, filed on October 17, 2002. The 
entire teachings of the above applications are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 



Myocardial infarction (MI) and Acute Coronary Syndrome (ACS), 
e.g., unstable angina, non-ST-elevation myocardial infarction (NSTEMI) or 
ST-elevation myocardial infarction (STEMT), are the leading causes of 
hospital admissions in industrialized countries. Cardiovascular disease 
15 continues to be the principle cause of deafli in the United States, Europe and 

Japan. The costs of the disease are high both in terms of morbidity and 
mortality, as well as in terms of the financial burden on health care systems. 

Myocardial infarction generally occurs when there is an abrupt 
decrease in coronary blood flow following a thrombotic occlusion of a 
20 coronary artery previously damaged by atherosclerosis. In most cases, 

infarction occurs when an atherosclerotic plaque fissures, ruptures or ulcerates 
and when conditions favor thrombogenesis. In rare cases, infarction may be 
due to coronary artery occlusion caused by coronary emboli, congenital 
abnormalities, coronary spasm, and a wide variety of systemic, particularly 
inflammatory diseases. Medical risk factors for MI include cigarette smoking, 
diabetes, hypertension and serum total cholesterol levels > 200 mg/dL, 
elevated serum LDL cholesterol, and low serum HDL cholesterol. Event rates 
in individuals without a prior history of cardiovascular disease are about 1%. 
In individuals who have had a first MI or ACS, the risk of a repeat MI within 
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the next year is 1 0-14%, despite maximal medical management including 
angioplasty and stent placement. 

Atherosclerosis can affect vascular beds in many large and medium 
arteries. Myocardial infarction and unstable angina (acute coronary syndrome 

5 (ACS)) stem from coronary artery atherosclerosis, while ischemic stroke most 

frequently is a consequence of carotid or cerebral artery atherosclerosis. Limb 
ischemia caused by peripheral arterial occlusive disease (PAOD) may occur as 
a consequence of iliac, femoral and popliteal artery atherosclerosis. The 
atherosclerotic diseases remain common despite the wide-spread use of 

0 medications that inhibit thrombosis (aspirin) or treat medical risk factors such 

as elevated cholesterol levels in blood (statins), diabetes, or hypertension 
(diuretics and anti-hypertensives). 

Atherosclerotic disease is initiated by the accumulation of lipids within 
the artery wall, and in particular, the accumulation of low-density lipoprotein 

15 (LDL) cholesterol. The trapped LDL becomes oxidized and internalized by 

macrophages. This causes the formation of atherosclerotic lesions containing 
accumulations of cholesterol-engorged macrophages, referred to as "foam 
cells". As disease progresses, smooth muscle cells proliferate and grow into 
the artery wall forming a "fibrous cap" of extracellular matrix enclosing a 

20 lipid-rich, necrotic core. Present in the arterial walls of most people 

throughout their lifetimes, fibrous atherosclerotic plaques are relatively stable. 
Such fibrous lesions cause extensive remodeling of the arterial wall, outwardly 
displacing the external, elastic membrane, without reduction in luminal 
diameter or serious impact on delivery of oxygen to the heart. Accordingly, 

25 patients can develop large, fibrous atherosclerotic lesions without luminal 

narrowing until late in the disease process. However, the coronary arterial 
lumen can become gradually narrowed over time and in some cases 
compromise blood flow to the heart, especially under high demand states such 
as exercise. This can result in reversible ischemia causing chest pain relieved 

30 by rest called stable angina. 
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In contrast to the relative stability of fibrous atherosclerotic lesions, the 
culprit lesions associated with myocardial infarction and unstable angina (each 
of which are part of the acute coronary syndrome) are characterized by a thin 
fibrous cap, a large lipid core, and infiltration of inflammatory cells such as T- 
5 lymphocytes and monocyte/macrophages. Non-invasive imaging techniques 

have shown that most Mi's occur at sites with low- or intermediate- grade 
stenoses, indicating that coronary artery occlusion is due most frequently to 
rupture of culprit lesions with consequent formation of a thrombus or blood 
clot and not solely due to luminal narrowing by stenosis. Plaque rupture may 

10 be due to erosion or uneven thinning of the fibrous cap, usually at the margins 

of the lesion where macrophages enter, accumulate, and become activated by a 
local inflammatory process. Thinning of the fibrous cap may result from 
degradation of the extracellular matrix by proteases released from activated 
macrophages. These changes producing plaque instability and risk of MI may 

15 be augmented by production of tissue-factor procoagulant and other factors 

increasing the likelihood of thrombosis. 

In acute coronary syndrome, the culprit lesion showing rupture or 
erosion with local thrombosis typically is treated by angioplasty or by balloon 
dilation and placement of a stent to maintain luminal patency. Patients 

20 experiencing ACS are at high risk for a second coronary event due to the 

multi-vessel nature of coronary artery disease with event rates approaching 10- 
14% within 12 months after the first incident. 

The emerging view of MI is as an inflammatory disease of the arterial 
vessel wall on preexisting chronic atherosclerotic lesions, sometimes 

25 triggering rupture of culprit lesions and leading to local thrombosis and 

subsequent myocardial infarction. The process that triggers and sustains 
arterial wall inflammation leading to plaque instability is unknown, however, 
it results in the release into the circulation of tumor necrosis factor alpha and 
interleukin-6. These and other cytokines or biological mediators released 

30 from the damaged vessel wall stimulate an inflammatory response in the liver 

causing elevation in several non-specific general inflammatory markers 
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including C-reactive protein. Although not specific to atherosclerosis, 
elevated C-reactive protein (CRP) and serum amyloid A appear to predict risk 
for MI, perhaps as surrogates for vessel wall inflammation. 

Although classical risk factors such as smoking, hyperlipidemia, 
hypertension, and diabetes are associated with many cases of coronary heart 
disease (CHD) and MI, many patients do not have involvement of these risk 
factors. In fact, many patients who exhibit one or more of these risk factors do 
not develop MI. Family history has long been recognized as one of the major 
risk factors. Although some of the familial clustering of MI reflects the 
genetic contribution to the other conventional risk factors, a large number of 
studies have suggested that there are significant genetic susceptibility factors, 
beyond those of the known risk factors (Friedlander Y, et at, Br. Heart J. 
1985; 53:382-7, Shea S. et ah, J. Am. Coll. Cardiol. 1984; 4:793-801, and 
Hopkins P.N., et al, Am. J. Cardiol. 1988; 62:703-7). Major genetic 
susceptibility factors have only been identified for the rare Mendelian forms of 
hyperlipidemia such as a familial hypercholesterolemia. 

Genetic risk is conferred by subtle differences in genes among 
individuals in a population. Genes differ between individuals most frequently 
due to single nucleotide polymorphisms (SNP), although other variations are 
also important. SNP are located on average every 1000 base pairs in the 
human genome. Accordingly, a typical human gene containing 250,000 base 
pairs may contain 250 different SNP. Only a minor number of SNP are 
located in exons and alter the amino acid sequence of the protein encoded by 
the gene. Most SNP have no effect on gene function, while others may alter 
transcription, splicing, translation, or stability of the mRNA encoded by the 
gene. Additional genetic polymorphism in the human genome is caused by 
insertion, deletion, translocation, or inversion of either short or long stretches 
of DNA. Genetic polymorphisms conferring disease risk may therefore 
directly alter the amino acid sequence of proteins, may increase the amount of 
protein produced from the gene, or may decrease the amount of protein 
produced by the gene. 
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As genetic polymorphisms conferring risk of disease are uncovered, 
genetic testing for such risk factors is becoming important for clinical 
medicine. Examples are apolipoprotein E testing to identify genetic carriers of 
the apoE4 polymorphism in dementia patients for the differential diagnosis of 
Alzheimer's disease, and of Factor V Leiden testing for predisposition to deep 
venous thrombosis. More importantly, in the treatment of cancer, diagnosis of 
genetic variants in tumor cells is used for the selection of the most appropriate 
treatment regime for the individual patient. In breast cancer, genetic variation 
in estrogen receptor expression or heregulin type 2 (Her2) receptor tyrosine 
kinase expression determine if antiestrogenic drugs (tamoxifen) or anti-Her2 
antibody (Herceptin) will be incorporated into the treatment plan. In chronic 
myeloid leukemia (CML) diagnosis of the Philadelphia chromosome genetic 
translocation fusing the genes encoding the Bcr and Abl receptor tyrosine 
kinases indicates that Gleevec (STI571), a specific inhibitor of the Bcr-Abl 
kinase should be used for treatment of the cancer. For CML patients with 
such a genetic alteration, inhibition of the Bcr-Abl kinase leads to rapid 
elimination of the tumor cells and remission from leukemia. 

Many general inflammatory markers predict risk of coronary heart 
disease, although these markers are not specific to atherosclerosis. For 
example, Stein (Stein, S., Am J Cardiol , 87 (suppl):21 A-26A (2001)) 
discusses the use of any one of the following serum inflammatory markers as 
surrogates for predicting risk of coronary heart disease including C-reactive 
protein (CRP), serum amyloid A, fibrinogen, interleukin-6, tissue necrosis 
factor-alpha, soluble vascular cell adhesion molecules (sVCAM), soluble 
intervascular adhesion molecules (sICAM), E-selectin, matrix metalloprotease 
type-1, matrix metalloprotease type-2, matrix metalloprotease type-3, and 
matrix metalloprotease type-9. Elevation in one more of these serum 
inflammatory markers is not specific to coronary heart disease but also occurs 
with age or in association with cerebrovascular disease, peripheral vascular 
disease, non-insulin dependent diabetes, osteoarthritis, bacterial infection, and 
sepsis. 
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Serum C-reactive protein (CRP) is viewed as a convenient and 
sensitive marker of systemic inflammation. Generally CRP is measured in 
serum samples using commercially available en2yme-linked immunosorbent 
assays (EIA). Consistent across multiple published studies is the finding of a 
correlation between increased risk for coronary artery disease with increased 
serum CRP. For example, in the Women's Health Study, CRP was measured 
in 27,939 apparently healthy American women. The cut-off points for 
quintiles of serum CRP in women were: less than or equal to 0.49, more than 
0.49 to 1.08, more than 1.08 to 2.09, more than 2.09 to 4.19, and more than 
4.19 mg CRP per liter, see Ridker, P.M. et al., New England. J. Med, 347: 
1557-1565 (2001). In comparison to the lowest quintile, and even when 
adjusting for age, every quintile more than 0.49 mg CRP per liter was 
associated with increased risk for coronary heart disease with the highest 
relative risk of 4.5 seen for those women in the highest quintile of serum CRP 
(more than 4.19 mg CRP per liter). A similar correlation between increased 
serum CRP and increased risk for coronary heart disease in women has been 
reported (Ridker, P.M et aL, New Engld. J. Med, 342:836-843 (2000) and 
Bermudez, E.A. et .aL, Arterioscler. Tliromb. Vase. Biol, 22: 1668-1673 
(2002)). Men also show a correlation between increased serum inflammatory 
markers such as CR and increased risk for coronary heart disease has been 
reported (Doggen, CJ.M. et aL, J.. Internal Med, 245:406-414 (2000) and 
Ridker, P.M. et aL, New England. J. Med, 336: 973-979 (1997)). Quintiles 
for serum CRP as reported by Doggen et aL 9 were less than 0.65, more than 
0.65 to 1.18, more than 1.18 to 2.07, more than 2.07 to 4.23, and more than 
4.23 mg CRP per liter. Unlike women, elevated serum CRP correlates with 
increased relative risk for coronary heart disease only in the 4 th and 5 th 
quintiles of CRP (relative risk of 1.7x and 1 .9x, respectively). 

Serum CRP in women also has been measured in conjunction with 
lipid markers such as levels of serum low density lipoprotein-cholesterol 
(LDL-C). In the study by Ridker, P.M. et aL (2002), serum CRP and LDL-C 
are minimally correlated, screening for both serum markers provided better 
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prognostic indication than either alone. Thus, women with serum CRP above 
median values (more than 1 .52 mg CRP per liter) and also serum LDL-C 
above median values (more than 123.7 mg LDL-C per deciliter) were at 
highest risk for coronary heart disease. 
5 Elevated CRP or other serum inflammatory markers is also prognostic 

for increased risk of a second myocardial infarct in patients with a previous 
myocardial infarct (Retterstol, L. et al, Atheroscler., 160: 433-440 (2002)). 

Since CRP is produced in the liver, there is no a priori mechanistic 
explanation for why elevation in CRP and other serum inflammatory markers 
10 should be prognostic for coronary artery disease. As discussed by Doggen, 

C.J.M., et al, one or more of the following factors were speculated to account 
for the correlation observed: (1) intrinsic inflammation and tissue damage 
within arterial lesions, (2) prior infection by Helicobacter pylori or by 
Chlamydia pneumoniae, (3) release of peptide cytokines including interleukin- 
15 6, or (4) activation of the complement system. 

The end products of the leukotriene pathway are potent inflammatory 
lipid mediators derived from arachidonic acid. They can potentially contribute 
to development of atherosclerosis and destabilization of atherosclerotic 
plaques through lipid oxidation and/or proinflammatory effects. LTC4, LTD4, 
and LTE4, are known to induce vasoconstriction. Allen et al, Circulation, 
£7:2406-2413 (1998) described a novel mechanism in which atherosclerosis is 
associated with the appearance of a leukotriene receptor(s) capable of inducing 
hyperactivity of human epicardial coronary arteries in response to LTC4 and 
LTD4. LTB4, on the other hand, is a strong proinflammatory agent. 
Increased production of these end products, of the leukotriene pathway, could 
therefore serve as a risk factor for MI and atherosclerosis, whereas both 
inflammation and vasoconstriction/vasospasm have a well established role in 
the pathogenesis of MI and atherosclerosis. It has also been shown that a 
heterozygous deficiency of the 5-LO enzyme in a knockout mouse model 
decreases atherosclerotic lesion size in LDLR-/- mice by about 95%. 
(Mehrabian et al., Circulation Research. 91:120 (2002)). However, such 
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genetic evidence for leukotriene involvement in MI or atherosclerosis in 
humans has not been reported. Mehrabian et al. did report a very small 
genetic association study looking for correlation between promoter 
polymorphisms of 5-LO and carotid intimal thickening in normal individuals. 
However, their data paradoxically suggest that a lower amount of leukotriene 
production correlates with carotid atherosclerosis. 
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SUMMARY OF THE INVENTION 

As described herein, a gene on chromosome 13ql2 has been identified 
as playing a major role in myocardial infarction (MI). This gene, herein after 
referred to as the MI gene, comprises nucleic acid that encodes 5-lipoxygenase 
activating protein (ALOX5AP or FLAP,),herein after referred to as FLAP. 

The invention pertains to methods of treatment (prophylactic and/or 
therapeutic) for certain diseases and conditions (e.g., ML ACS, 
15 atherosclerosis) associated with FLAP or with other members of the 

leukotriene pathway (e.g., biosynthetic enzymes such as FLAP, arachidonate 
4-lipoxygenase (5-LO), leukotriene C4 synthetase (LTC4S), leukotriene A4 
hydrolase (LTA4H), leukotriene B4 12-hydroxydehydrogenase (LTB4DH)); 
receptors and/or binding agents of the enzymes; and receptors for the 
leukotrienes LTA4, LTB4, LTC4, LTD4, LTE4, Cys LT1, Cys LT2, including 
leukotriene B4 receptor 1 (BLT1), leukotriene B4 receptor 2 (BLT2), cysteinyl 
leukotriene receptor 1 (CysLTRl), cysteinyl leukotriene receptor 2 
(CysLTR2). The methods include the following: methods of treatment for 
myocardial infarction or susceptibility to myocardial infarction; for acute 
coronary syndrome (e.g., unstable angina, non-ST-elevation myocardial 
infarction (NSTEMI) or ST-elevation myocardial infarction (STEMI)); for 
decreasing risk of a second myocardial infarction; for atherosclerosis, such as 
for patients requiring treatment (e.g., angioplasty, stents, coronary artery 
bypass graft) to restore blood flow in arteries (e.g., coronary arteries); and/or 
30 for decreasing leukotriene synthesis (e.g., for treatment of myocardial 

infarction). 
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In the methods of the invention, a leukotriene synthesis inhibitor is 
administered to an individual in a therapeutically effective amount. The 
leukotriene synthesis inhibitor can be an agent that inhibits or antagonizes a 
member of the leukotriene synthesis pathway {e.g., FLAP, 5-LO, LTC4S, 
5 LTA4H, and LTB4DH). For example, the leukotriene synthesis inhibitor can 

be an agent that inhibits or antagonizes FLAP polypeptide activity (e.g., a 
FLAP inhibitor) and/or FLAP nucleic acid expression, as described herein 
{e.g., a FLAP nucleic acid antagonist). In another embodiment, the 
leukotriene synthesis inhibitor is an agent that inhibits or antagonizes 
1 0 polypeptide activity and/or nucleic acid expression of another member of the 

leukotriene biosynthetic pathway {e.g., LTC4S, LTA4H, LTB4DH). In 
preferred embodiments, the agent alters activity and/or nucleic acid expression 
of FLAP or of 5-LO. Preferred agents include those set forth in the Agent 
Table herein. In another embodiment, preferred agents can be: l-((4- 
15 chlorophenyl)methyl)-3-((l ,1 -dimemylemyl)tmo)-alpha,alpha-dimethyl-5-( 2- 

quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as MK- 
0591 , (R)-(+)-alpha-cyclopentyl-4-(2-qmnolinylmethoxy)-Benzeneacetic acid 
otherwise known as BAY-x-1005, 3-(3-(l,l-dimethylemyltriio-5-(quinoline-2- 
ylmethoxy)-l-(4-chloromethylphenyl)indole-2-yl)-2,2- 
20 dimethylpropionaldehyde oxime-0-2-acetic acid otherwise known as A-8 1 834, 

optically pure enantiomers, salts, chemical derivatives, and analogues; or can 
be zileuton, atreleuton, 6-((3-fluoro-5-(tetrahydro-4-methoxy-2H-pyran- 
4yl)phenoxy)memyl)-l-memyl-2(lH)-quinlolinone otherwise known as ZD- 
2138,1 -((4-chlorophenyl)methyl)-3-((l ,1 dimethylethyl)thio)-alpha,alpha- 
25 dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid otherwise 

known as MK-886, 4-(3-(4-(2-Memyl-imidazol-l-yl)-phenylsulfanyl)- 
phenyl)-tetrahydro-pyran-4-carboxylic acid amide otherwise known as CJ- 
13610, their optically pure enantiomers, salts, chemical derivatives, and 
analogues. In another embodiment, the agent alters metabolism or activity of 
30 a leukotriene (e.g., LTA4, LTB4, LTC4, LTD4, LTE4, Cys LT1, Cys LT2), 

such as leukotriene antagonists or antibodies to leukotrienes, as well as agents 



BNSDOCID: <WO 2004035741 A2 J _> 



WO 2004/035741 



PCT/US2003/032556 



-10- 

i 



which alter activity of a leukotriene receptor (e.g., : BLT1, BLT2, CysLTRl, 
and CysLTR2). 

In certain emhodiments of the invention, the individual is an individual 
who has at least one risk factor, such as an at-risk haplotype for myocardial 

5 infarction; an at-risk haplotype in the FLAP gene; a polymorphism in a FLAP 

nucleic acid; an at-risk polymorphism in the 5-LO gene promoter, diabetes; 
hypertension; hypercholesterolemia; elevated lp(a); obesity, a past or current 
smoker; an elevated inflammatory marker (e.g., a marker such as C-reactive 
protein (CRP), serum amyloid A, fibrinogen, a leukotriene, a leukotriene 

10 metabolite, interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 

adhesion molecule (sVCAM), a soluble intervascular adhesion molecule 
(sICAM), E-selectin, matrix metalloprotease type-1, matrix metalloprotease 
type-2, matrix metalloprotease type-3, and matrix metalloprotease type-9); 
increased LDL cholesterol and/or decreased HDL cholesterol; increased 

15 leukotriene synthesis; and/or at least one previous myocardial infarction, ACS, 

stable angina, atherosclerosis, requires treatment for restoration of coronary 
artery blood flow (e.g., angioplasty, stent, coronary artery bypass graft). 

The invention pertains to use of leukotriene synthesis inhibitors for the 
manufacture of a medicament for the treatment of ML ACS, and/or 

20 atherosclerosis, as described herein, as well as for the manufacture of a 

medicament for the reduction of leukotriene synthesis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the multipoint non-parametric LOD scores of a linkage 
scan of 160 female patients in large extended pedigrees and genotyped using a 
1000 framework map on chromosome 13. A LOD score suggestive of linkage 
of 2.5 was found at marker D13S289. The marker map for chromosome 13 
that was used in the linkage analysis is shown in Table 1. 

FIG. 2 shows LOD score results for the families after adding 14 
additional markers to the candidate region. The inclusion of additional 
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microsatellite markers increased the information on sharing by decent from 
0.7 to 0.8, around the markers that gave the highest LOD scores. The marker 
map used in the second step of linkage anaysis is shown in Table 2. 

FIG. 3 A shows the results from a haplotype association case-control 
analysis of 437 female MI patients versus 721 controls using combinations 4 
and 5 microsatellite markers to define the test haplotypes. The ^-value of the 
association is plotted on the y-axis and position of markers on the x-axis. 
Only haplotypes that show association with a /?-value < 10" 5 are shown in the 
figure. The most significant microsatellite marker haplotype association is 
found using markers DG13S1 103, DG13S166, DG13S1287, DG13S1061 and 
DG13S301, with alleles 4, 0, 2, 14 and 3, respectively (p-value of 1.02x 10~ 7 ). 
Carrier frequency of the haplotype is 7.3% in female MI patients and 0.3% in 
controls. The segment that is common to all the haplotypes shown in the 
figure includes only one gene, FLAP. 

FIG. 3B shows the alleles of the markers defining the most significant 
microsatellite marker haplotypes. The segment defined with a black square is 
common to all the of most significantly associated haplotypes. The FLAP 
nucleic acid is located between makers DG13S166 and D13S1238. Two 
marker haplotype involving alleles 0 and -2 for markers DG13S166 and 
D13S 1238, respectively, is found in excess in patients. Carrier frequency of 
this haploype is 27% in patients and 15.4% in controls (p-value 1 X 10" 3 ). 
Therefore, association analysis confirms that the most tightly Mi-associated 
gene within the linkage peak is FLAP. 

FIG. 4 shows the markers and genes around the FLAP (ALOX5 AP) 

gene. 

FIG. 5 shows the relative location of key SNPs and exons of the 
ALOX5AP/FLAP gene (exons shown in vertical rectangles). Haplotype 
length varies between 33 to 68 kb. 

FIG. 6A-6Y4 show the genomic sequence of the FLAP gene (SEQ ID 
NO: 1). 
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FIG. 7 shows the amino acid sequence of FLAP (SEQ ID NO:2) and 
the mRNA of FLAP (SEQ ID NO: 3). 

FIG. 8A-SU show the sequences of the FLAP nucleic acid flanking the 
SNPs that were identified by sequencing samples from patients (SEQ ID NOs: 

5 398-535). 

FIG. 9 shows a significant positive correlation between serum LTE4 

levels and serum CRP levels. 

DETAILED DESCRIPTION OF THE INVENTION 

10 Extensive genealogical information has been combined with powerful 

gene sharing methods to map a gene on chromosome 13ql2 that is associated 
with myocardial infarction. A genome wide search for susceptibility genes for 
MI, using a framework map of 1000 microsatellite markers, revealed a locus 
suggestive of linkage on 13ql2. Sixty families with 159 female MI patients 

15 that clustered within and including 6 meiotic events were used in linkage 

analysis. At first, only female MI patients were used in the linkage analysis 
in an effort to enrich for patients with stronger genetic factors contributing to 
their risk for MI. The epidemiological study of a population-based sample of 
Icelandic MI patients had previously suggested that the genetic factors for MI 

20 might be stronger for females than males, as the relative risk for siblings of 

female MI patients was significantly higher than the relative risk for siblings 
of male probands (1.59 (CI 1.47 - 1.73) vs. 1.35 (CI 1.28 - 1.42)) (unpublished 
data). The highest LOD score (2.5) was found at marker D13S289. The LOD 
score results for the families remained the same after adding 14 microsatellite 

25 markers to the candidate region. The inclusion of the additional markers 

increased the information on sharing by descent from 0.7 to 0.8, around the 
markers that gave the highest LOD scores. This linkage analysis mapped a 
gene contributing to MI to chromosome 13ql2. 

30 The candidate MI locus on chromosome 13ql2 was then finely 

mapped with microsatellite markers. Patients with myocardial infarction and 
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controls were initially genotyped with microsatellite markers with an average 
spacing between markers of less than 100Kb over the 12Mb candidate region. 
Initial haplotype association analysis that included all genotyped microsatellite 
markers across the MI candidate locus, resulted in several extended haplotypes 
composed of 4 and 5 microsatellite markers that were significantly associated 
with female MI (see, e.g 9 Tables 4 and 5 below). A region common to all 
these extended haplotypes, is defined by markers DG13S166 and D13S1238. 
This region includes only one gene, the FLAP nucleic acid sequence. The two 
marker haplotype involving alleles 0 and -2 for markers DG13S166 and 
D13S1238, respectively, was found in excess in patients. Specific variants of 
the gene were then sought that were associated with ML 

In order to screen for SNPs in the FLAP gene, the whole gene was 
sequenced, both exons and introns. Initially, 9 SNPs identified within the 
gene were genotyped in patients and controls. Additional microsatellite 
markers close to or within the FLAP gene were also genotyped in all patients 
and controls. Five publicly known SNPs that are located within a 200Kb 
distance 5' to the FLAP gene were also genotyped in patients and controls. 
Haplotype .association analysis in this case-control study including these 
additional markers showed several different variants of the same haplotype 
that were all significantly associated with female MI (see, e.g., Table 6). 
Table 7 shows two haplotypes that are representative of these female MI risk 
haplotypes which are referred to herein as the female MI "at risk" haplotypes. 
The relative risk for male MI patients that had the female MI-"at risk" 
haplotype was increased (see, e.g., Table 7), indicating that the female MI-"at 
risk" haplotype also increased the risk of having an MI in males. These results 
further strengthened the hypothesis that the FLAP gene was an MI 
susceptibility gene. 

SNP haplotype association to MI 

In an effort to identify haplotypes involving only SNP markers that 
associate with MI, additional SNPs were identified by sequencing the FLAP 
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gene and the region flanking the gene. Currently, a total of 45 SNPs in 1343 
patients and 624 unrelated controls have been genotyped. Two correlated 
series of SNP haplotypes have been observed in excess in patients, denoted as 
A and B in Table 9. The length of the haplotypes varies between 33 and 69 
Kb, and the haplotypes cover one or two blocks of linkage disequilibrium. 
Both series of haplotypes contain the common allele 2 of the SNP SG13S25. 
All haplotypes in the A series contain the SNP DGOOAAMD, while all 
haplotypes in the B series contain the SNP DGOOAAHH. In the B series, the 
haplotypes B4, B5, and B6 have a relative risk (RR) greater than 2 and with 
allelic frequencies above 10%. The haplotypes in the A series have slightly 
lower RR and lower p-values, but higher frequency (15-16%). The haplotypes 
in series B and A are strongly correlated, i.e. the haplotypes in B define a 
subset of the haplotypes in A. Hence, haplotypes in series B are more specific 
than A. However, haplotypes in series A are more sensitive, i.e. they capture 
more individuals with the putative mutation, as is observed in the population 
attributable risk which is less for B than for A. Furthermore, these haplotypes 
show similar risk ratios and allelic frequencies for early-onset patients 
(defined as onset of first MI before the age of 55) and for both genders. In 
addition, analyzing various groups of patients with known risk factors, such as 
hypertension, high cholesterol, smoking and diabetes, do not reveal any 
significant correlation with these haplotypes, suggesting that the haplotypes in 
the FLAP gene represent an independent genetic susceptibility factor for MI. 

The FLAP nucleic acid encodes a 5-lipoxygenase activating protein, 
which, in combination with 5-lipoxygenase (5-LO), is required for leukotriene 
synthesis. FLAP acts coordinately with 5-LO to catalyze the first step in the 
synthesis of leukotrienes from arachidonic acid. It catalyzes the conversion of 
arachidonic acid to 5(S)-hydroperoxy-6-trans-8,ll,14-cis-eicosatetraenoic acid 
(5-HPETE), and further to the allylic epoxide 5 (S)-trans7,9 trans 11,14-cis- 
eicosatetraenoic acid (leukotriene A4, LTA4). 

The leukotrienes are a family of highly potent biological mediators of 
inflammatory processes produced primarily by bone marrow derived 
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leukocytes such as monocytes, macrophages, and neurophils. Both FLAP and 
5-LO are detected within atherosclerosis lesions, indicating that the vessel 
itself can be a source of leukotrienes. It is demonstrated herein that the MI- 
risk FLAP haplotype is associated with higher serum leukotriene levels. 
5 Increased production of leukotriene in individuals with pre-existing 

atherosclerosis lesions may lead to plaque instability or friability of the fibrous 
cap leading to local thrombotic events. If this occurs in coronary artery 
arteries it leads to MI or unstable angina. If it occurs in the cerebrovasculature 
it leads to stroke or transient ischemic attack. If it occurs in large arteries to 
l o the limbs, it causes or exacerbates limb ischemia in persons with peripheral 

arterial occlusive disease. Therefore, those with genetically influenced 
predisposition to produce higher leukotriene levels have higher risk for events 
due to pre-existing atherosclerosis such as ML 

Inhibitors of FLAP function impede translocation of 5-LO from the 
1 5 cytoplasm to the cell membrane and inhibit activation of 5-LO and thereby 

decrease leukotriene synthesis. 

As a result of these discoveries, methods are now available for the 
treatment of myocardial infarction (MI) and acute coronary syndrome (ACS) 
through the use of leukotriene inhibitors, such as agents that inhibit 
20 leukotriene biosynthesis or antagonize signaling through leukotriene receptors. 

The term, "treatment" as used herein, refers not only to ameliorating 
symptoms associated with the disease or condition, but also preventing or 
delaying the onset of the disease or condition; preventing or delaying the 
occurrence of a second episode of the disease or condition; and/or also 
25 lessening the severity or frequency of symptoms of the disease or condition. 

In the case of atherosclerosis, 'treatment" also refers to a minimization or 
reversal of the development of plaques. Methods are additionally available for 
assessing an individual's risk for MI or ACS. In preferred embodiment, the 
individual to be treated is an individual who is susceptible (at increased risk) 
for MI or ACS, such as an individual who is in one of the representative target 
populations described herein. 



30 
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REPRESENTATTVE TARGET POPULATIONS 

In one embodiment of the invention, an individual who is at risk for MI 
or ACS is an individual who has an at-risk haplotype in FLAP, as described 
herein.. In one embodiment, a haplotype associated with a susceptibility to 
myocardial infarction comprises markers DG00AAFIU, SG13S25, 
DG00AAJFF, DG00AAHII, SG13S32 and SG13S35 at the 13ql2 locus. In 
another embodiment, a haplotype associated with a susceptibility to 
myocardial infarction comprises markers DG00AAFIU, SG13S25, 
DGOOAAHII, SG13S30 and SG13S42 at the 13ql2 locus. In a third 
embodiment, a haplotype associated with a susceptibility to myocardial 
infarction comprises markers SG13S25, DGOOAAHII, SG13S30 and 
SG13S42 at the 13ql2 locus. In a fourth embodiment, a haplotype associated 
with a susceptibility to myocardial infarction comprises markers 
DG00AAFIU, SG13S25, DG00AAHH), B_SNP_310657 and SG13S32 at the 
13ql2 locus. In a fifth embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers SG13S25, 
DG00AAHID, B_SNP_310657 and SG13S32 at the 13ql2 locus. Increased 
risk for MI or ACS in individuals with a FLAP at-risk haplotype is logically 
conferred by increased production of leukotrienes in the arterial vessel wall or 
in bone-marrow derived inflammatory cells within the blood and/or arterial 
vessel wall. It is shown herein that FLAP at-risk haplotypes are associated 
with high serum leukotriene E4 levels. It is further shown herein that serum 
leukotriene levels (specifically, leukotrieneE4) correlate with serum CRP 
levels in myocardial infarction patients. Therefore, FLAP genetic variation 
drives high leukotriene levels (within the blood vessel and/or systemically) 
which in turn drive higher CRP levels which has been shown as a risk factor 
for ML Accordingly, individuals with a FLAP at-risk haplotype are likely to 
have elevated serum C-reactive protein. The level of serum C-reactive protein 
can be used as a surrogate for the level of arterial wall inflammation initiated 
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15 



by lipid deposition and atherogenesis conferred by the presence of the at-risk 

FLAP haplotype. 

In another embodiment of the invention, an individual who is at risk 
for MI or ACS is an individual who has a polymorphism in a FLAP gene, in 
which the presence of the polymorphism is indicative of a susceptibility to MI 
or ACS. The term "gene," as used herein, refers to not only the sequence of 
nucleic acids encoding a polypeptide, but also the promoter regions, 
transcription enhancement elements, splice donor/acceptor sites, and other 
non-transcribed nucleic acid elements. Representative polymorphisms include 
those presented in Table 3, below. 

In a further embodiment of the invention, an individual who is at risk 
for MI or ACS is an individual who has an at-risk polymorphism in the 5-LO 
gene in the promoter region, as described herein. 

In a fourth embodiment, an individual who is at risk for MI or ACS is 
an individual who has an elevated inflammatory marker. An "elevated 
inflammatory marker," as used herein, is the presence of an amount of an 
inflammatory marker that is greater, by an amount that is statistically 
significant, than the amount that is typically found in control individual(s) or 
by comparison of disease risk in a population associated with the lowest band 
of measurement {e.g., below the mean or median, the lowest quartile or the 
lowest quintile) compared to higher bands of measurement {e.g., above the 
mean or median, the second, third or fourth, quartile; the second, third, fourth 
or fifth quintile). An "inflammatory marker" refers to a molecule that is 
indicative of the presence of inflammation in an individual, for example, C- 
reactive protein (CRP), serum amyloid A, fibrinogen, leukotriene levels {e.g., 
leukotriene E4), leukotriene metabolites {e.g., cysteinyl leukotriene 1), 
interleuMn-6, tissue necrosis factor-alpha, soluble vasculare cell adhesion 
molecules (sVCAM), soluble intervascular adhesion molecules (sICAM), E- 
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, matrix 
30 metalloprotease type-3, and matrix metalloprotease type-9) or other markers 

(see, e.g, Doggen, C.J.M. et at, J.. Internal Med., 248:406-414 (2000); 



20 
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Ridker, P.M. et al, New Englnd. J. Med. 1997: 336: 973-979, Rettersol, L. et 
al, 2002: 760:433-440; Ridker, P.M. et. al, New England. J. Med., 2002: 347: 
1557-1565; Bermudez, E.A. et .al., Arterioscler. Thromb. Vase. Biol. , 2002: 
22:1668-1673). In certain embodiments, the presence of such inflammatory 
5 markers can be measured in serum or urine. 

In a fifth embodiment, an individual who is at risk for MI or ACS is an 
individual who has increased LDL cholesterol and/or decreased HDL 
cholesterol levels. For example, the American Heart Association indicates 
that an LDL cholesterol level of less than 100 mg/dL is optimal; from 100-129 
10 mg/dL is near/above optimal; from 130-159 mg/dL is borderline high; from 

160-189 is high; and from 190 and up is very high. Therefore, an individual 
who is at risk for MI or ACS because of an increased LDL cholesterol level is, 
for example, an individual who has more than 100 mg/dL cholesterol, such as 
an individual who has a near/above optimal level, a borderline high level, a 
15 high level or a very high level. Similarly, the American Heart Association 

indicates that an HDL cholesterol level of less than 40 mg/dL is a major risk 
factor for heart disease; and an HDL cholesterol level of 60 mg/dL or more is 
protective against heart disease. Thus, an individual who is at risk for MI or 
ACS because of a decreased HDL cholesterol level is, for example, an 
20 individual who has less than 60 mg/dL HDL cholesterol, such as an individual 

who has less than 40 mg/dL HDL cholesterol. 

In a sixth embodiment, an individual who is at risk for MI or ACS is an 
individual who has increased leukotriene synthesis. "Increased leukotriene 
synthesis," as used herein, indicates an amount of production of leukotrienes 
25 that is greater, by an amount mat is statistically significant, than me amount 

production of leukotrienes that is typically found in control individual(s) or by 
comparison of leukotriene production in a population associated with the 
lowest band of measurement (e.g., below the mean or median, the lowest 
quartile or the lowest quintile) compared to higher bands of measurement 
30 (e.g., above the mean or median, the second, third or fourth quartile; the 

second, third, fourth or fifth quintile). For example, the FLAP at-risk 



BNSDCCID <WO 2004035741 A2_l_> 



WO 2004/035741 



PCT/US2003/032556 



-19- 



haplotypes correlate with increased serum leukotriene synthesis levels. An 
individual can be assessed for the presence of increased leukotriene synthesis 
by a variety of methods. For example, an individual can be assessed for an 
increased risk of MI, ACS or atherosclerosis, by assessing the level of a 

5 leukotriene metabolite (e.g., LTE4) in a sample (e.g., serum, plasma or urine) 

from the individual. An increased level of leukotriene metabolites is 
indicative of increased production of leukotrienes, and of an increased risk of 
MI, ACS or atherosclerosis. 

In a further embodiment, an individual who is at risk for MI or ACS is 

10 an individual who has already experienced at least one MI or ACS event, or 

who has stable angina, and is therefore at risk for a second MI or ACS event. 
In another embodiment, an individual who is at risk for MI or ACS is an 
individual who has atherosclerosis or who requires treatment (e.g., 
angioplasty, stents, coronary artery bypass graft) to restore blood flow in 

15 arteries. 

In additional embodiments, an individual who is at risk for MI or ACS 
is an individual who has diabetes; hypertension; hypercholesterolemia; 
elevated lp(a); obesity; and/or is a past or current smoker. 

Individuals at risk for MI or ACS may fall into more than one of these 

20 representative target populations. For example, an individual may have 

experienced at least one MI or ACS event, and may also have an increased 
level of an inflammatory marker. As used therein, the term "individual in a 
target population" refers to an individual who is at risk for MI or ACS who 
falls into at least one of the representative target populations described above. 

25 

ASSESSMENT FOR AT-RISK HAPLOTYPES 

A "haplotype," as described herein, refers to a combination of genetic 
markers ("alleles"), such as those set forth in Table 3. In a certain 
embodiment, the haplotype can comprise one or more alleles, two or more 
30 alleles, three or more alleles, four or more alleles, or five or more alleles. The 

genetic markers are particular "alleles" at "polymorphic sites" associated with 
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FLAP. A nucleotide position at which more than one sequence is possible in a 
population (either a natural population or a synthetic population, e.g., a library 
of synthetic molecules), is referred to herein as a "polymorphic site". Where a 
polymorphic site is a single nucleotide in length, the site is referred to as a 
5 single nucleotide polymorphism ("SNP"). For example, if at a particular 

chromosomal location, one member of a population has an adenine and 
another member of the population has a mymine at the same position, then this 
position is a polymorphic site, and, more specifically, the polymorphic site is a 
SNP. Polymorphic sites can allow for differences in sequences based on 
10 substitutions, insertions or deletions. Each version of the sequence with 

respect to the polymorphic site is referred to herein as an "allele" of the 
polymorphic site. Thus, in the previous example, the SNP allows for both an 
adenine allele and a mymine allele. 

Typically, a reference sequence is referred to for a particular sequence. 
Alleles that differ from the reference are referred to as 'Variant" alleles. For 
example, the reference FLAP sequence is described herein by SEQ ID NO:l. 
The term, 'Variant FLAP", as used herein, refers to a sequence that differs 
from SEQ ID NO: 1, but is otherwise substantially similar. The genetic 
markers that make up the haplotypes described herein are FLAP variants. 

Additional variants can include changes that affect a polypeptide, e.g., 
the FLAP polypeptide. These sequence differences, when compared to a 
reference nucleotide sequence, can include the insertion or deletion of a single 
nucleotide, or of more than one nucleotide, resulting in a frame shift; the 
change of at least one nucleotide, resulting in a change in the encoded amino 
25 acid; the change of at least one nucleotide, resulting in the generation of a 

premature stop codon; the deletion of several nucleotides, resulting in a 
deletion of one or more amino acids encoded by the nucleotides; the insertion 
of one or several nucleotides, such as by unequal recombination or gene 
conversion, resulting in an interruption of the coding sequence of a reading 
30 frame; duplication of all or a part of a sequence; transposition; or a 

rearrangement of a nucleotide sequence, as described in detail above. Such 
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sequence changes alter the polypeptide encoded by a FLAP nucleic acid. For 
example, if the change in the nucleic acid sequence causes a frame shift, the 
frame shift can result in a change in the encoded amino acids, and/or can result 
in the generation of a premature stop codon, causing generation of a truncated 
polypeptide. Alternatively, a polymorphism associated with MI or a 
susceptibility to MI can be a synonymous change in one or more nucleotides 
(i.e., a change that does not result in a change in the amino acid sequence). 
Such a polymorphism can, for example, alter splice sites, affect the stability or 
transport of mRNA, or otherwise affect the transcription or translation of the 
polypeptide. The polypeptide encoded by the reference nucleotide sequence is 
the "reference" polypeptide with a particular reference amino acid sequence, 
and polypeptides encoded by variant alleles are referred to as "variant" 
polypeptides with variant amino acid sequences. 

Haplotypes are a combination of genetic markers, e.g., particular 
alleles at polymorphic sites. The haplotypes described herein, e.g., having 
markers such as those shown in Table 3, are found more frequently in 
individuals with MI than in individuals without MI. Therefore, these ' 
haplotypes have predictive value for detecting MI or a susceptibility to MI in 
an individual. The haplotypes described herein are in some cases a 
combination of various genetic markers, e.g., SNPs and microsatellites. 
Therefore, detecting haplotypes can be accomplished by methods known in 
the art for detecting sequences at polymorphic sites, such as the methods 
described above. 

In certain methods described herein, an individual who is at risk for MI 
or ACS is an individual in whom an at-risk haplotype is identified. In one 
embodiment, the at-risk haplotype is one that confers a significant risk of MI. 
In one embodiment, significance associated with a haplotype is measured by 
an odds ratio. In a further embodiment, the significance is measured by a 
percentage. In one embodiment, a significant risk is measured as an odds ratio 
of at least about 1.2, including by not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 
and 1.9. In a further embodiment, an odds ratio of at least 1.2 is significant. 



WO 2004/035741 



PCT/US2003/032556 



-22- 



In a further embodiment, an odds ratio of at least about 1.5 is significant. In a 
further embodiment, a significant increase in risk is at least about 1 .7 is 
significant. In a further embodiment, a significant increase in risk is at least 
about 20%, including but not limited to about 25%, 30%, 35%, 40%, 45%, 
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, and 98%. In a 
further embodiment, a significant increase in risk is at least about 50%. It is 
understood however, that identifying whether a risk is medically significant 
may also depend on a variety of factors, including the specific disease, the 
haplotype, and often, environmental factors. 

An at-risk haplotype in, or comprising portions of, the FLAP gene, in 
one where the haplotype is more frequently present in an individual at risk for 
MI or ACS (affected), compared to the frequency of its presence in a healthy 
individual (control), and wherein the presence of the haplotype is indicative of 
MI or ACS or susceptibility to MI or ACS. Standard techniques for 
genotyping for the presence of SNPs and/or microsatellite markers can be 
used, such as fluorescent based techniques (Chen, et aL 9 Genome Res. 9, 492 
(1999)), PCR, LCR, Nested PCR and other techniques for nucleic acid 
amplification. In a preferred embodiment, the method comprises assessing.in 
an individual the presence or frequency of SNPs and/or microsatellites in, 
comprising portions of, the FLAP gene, wherein an excess or higher frequency 
of the SNPs and/or microsatellites compared to a healthy control individual is 
indicative that the individual has MI or ACS, or is susceptible to MI or ACS. 
See, for example, Table 3 (below) for SNPs and markers that can form 
haplotypes that can be used as screening tools. These markers and SNPs can 
be identified in at-risk haploptypes. For example, an at-risk haplotype can 
include microsatellite markers and/or SNPs such as those set forth in Table 3. 
The presence of the haplotype is indicative of MI or ACS, or a susceptibility 
to MI or ACS, and therefore is indicative of an individual who falls within a 
target population for the treatment methods described herein. 

Haplotype analysis involves defining a candidate susceptibility locus 
using LOD scores. The defined regions are then ultra-fine mapped with 
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microsatellite markers with an average spacing between markers of less than 
100Kb. All usable microsatellite markers that found in public databases and 
mapped within that region can be used. In addition, microsatellite markers 
identified wichin the deCODE genetics sequence assembly of the human 

5 genome can be used. The frequencies of haplotypes in the patient and the 

control groups using an expectation-maximization algorithm can be estimated 
(Dempster A. et al, 1977. J. R. Stat. Soc. B 9 39:1-389). An implementation of 
this algorithm that can handle missing genotypes and uncertainty with the 
phase can be used. Under the null hypothesis, the patients and the controls are 

10 assumed to have identical frequencies. Using a likelihood approach, an 

alternative hypothesis where a candidate at-risk-haplotype, which can include 
the markers described herein, is allowed to have a higher frequency in patients 
than controls, while the ratios of the frequencies of other haplotypes are 
assumed to be the same in both groups is tested. Likelihoods are maximized 

15 separately under both hypotheses and a corresponding 1-df likelihood ratio 

statistics is used to evaluate the statistic significance. 

To look for at-risk-haplotypes in the 1-lod drop, for example, 
association of all possible combinations of genotyped markers is studied, 
provided those markers span a practical region. The combined patient and 

20 control groups can be randomly divided into two sets, equal in size to the 

original group of patients and controls. The haplotype analysis is then 
repeated and the most significant p-value registered is determined. This 
randomization scheme can be repeated, for example, over 100 times to 
construct an empirical distribution of p-values. 

25 In one embodiment, a haplotype associated with a susceptibility to 

myocardial infarction comprises markers DG00AAFIU, SG13S25, 
DG00AAJFF, DGO0AAHH, SG13S32 and SG13S35 at the 13ql2 locus. In 
another embodiment, a haplotype associated with a susceptibility to 
myocardial infarction comprises markers DG00AAFIU, SG13S25, 

30 DG00AAHH, SG13S30 and SG13S42 at the 13ql2 locus. In a third 

embodiment, a haplotype associated with a susceptibility to myocardial 
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infarction comprises markers SG13S25, DG00AAHQ, SG13S30 and 
SG13S42 at the 13ql2 locus. In a fourth embodiment, a haplotype associated 
with a susceptibility to myocardial infarction comprises markers 
DGO0AAFIU, SG13S2S, DGO0AAHID, B_SNP_310657 and SG13S32 at the 
13ql2 locus. 

METHODS OF THERAPY 

The present invention encompasses methods of treatment (prophylactic 
and/or therapeutic) for MI or ACS in individuals, such as individuals in the 
target populations described above, as well as for other diseases and 
conditions associated with FLAP or with other members of the leukotriene 
pathway (e.g., for atherosclerosis). Members of the "leukotriene pathway," as 
used herein, include polypeptides (e.g., enzymes, receptors) and other 
molecules that are associated with production of leukotrienes: for example, 
enzymes such as FLAP, 5-LO, other leukotriene biosynthetic enzymes (e.g., 
leukotriene C4 synthetase, leukotriene A4 hydrolase); receptors or binding 
agents of the enzymes; leukotrienes such as LTA4, LTB4, LTC4, LTD4, 
LTE4, Cys LT1, and Cys LT2; and receptors of leukotrienes (e.g., leukotriene 
B4 receptor 1 (BLT1), leukotriene B4 receptor 2 (BLT2), cysteinyl leukotriene 
receptor 1 (CysLTRl), cysteinyl leukotriene receptor 2 (CysLTR2)). 

In particular, the invention relates to methods of treatment for 
myocardial infarction or susceptibility to myocardial infarction (for example, 
for individuals in an at-risk population such as those described above); as well 
as methods of treatment for acute coronary syndrome (e.g., unstable angina, 
non-ST-elevation myocardial infarction (NSTEMI) or ST-elevation 
myocardial infarction (STEMI)); for decreasing risk of a second myocardial 
infarction; for atherosclerosis, such as for patients requiring treatment (e.g., 
angioplasty, stents, coronary artery bypass graft) to restore blood flow in 
arteries (e.g., coronary arteries); and/or for decreasing leukotriene synthesis 
(e.g., for treatment of MI or ACS). . 
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The invention additionally pertains to use of one or more leukotriene 
synthesis inhibitors, as described herein, for the manufacture of a medicament 
for the treatment of Ml, ACS, and/or atherosclerosis, e.g., using the methods 
described herein. 

5 In the methods of the invention, a "leukotriene synthesis inhibitor" is 

used. 

In one embodiment, a "leukotriene synthesis inhibitor" is an agent that 
inhibits FLAP polypeptide activity and/or FLAP nucleic acid expression, as 
described herein {e.g., a nucleic acid antagonist). In another embodiment, a 

10 leukotriene synthesis inhibitor is an agent that inhibits polypeptide activity 

and/or nucleic acid expression of another member of the leukotriene 
biosynthetic pathway {e.g., 5-LO; LTC4S; LTA4H; LTB4DH). In still 
another embodiment, a leukotriene synthesis inhibitor is an agent that alters 
activity or metabolism of a leukotriene {e.g., an antagonist of a leukotriene; an 

15 antagonist of a leukotriene receptor). In preferred embodiments, the 

leukotriene synthesis inhibitor alters activity and/or nucleic acid expression of 
FLAP or of 5-LO, or alters interaction between FLAP and 5-LO. 

Leukotriene synthesis inhibitors can alter polypeptide activity or 
nucleic acid expression of a member of the leukotriene pathway by a variety 

20 of means, such as, for example, by catalytically degrading, downregulating or 

interfering with the expression, transcription or translation of a nucleic acid 
encoding the member of the leukotriene pathway; by altering posttranslational 
processing of the polypeptide; by altering transcription of splicing variants; or 
by interfering with polypeptide activity {e.g., by binding to the polypeptide, or 

25 by binding to another polypeptide that interacts with that member of the 

leukotriene pathway, such as a FLAP binding agent as described herein or 
some other binding agent of a member of the leukotriene pathway; by altering 
interaction among two or more members of the leukotriene pathway {e.g., 
interaction between FLAP and 5-LO); or by antagonizing activity of a member 

30 of the leukotriene pathway. 
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Representative leukotriene synthesis inhibitors include the following: 

agents that inhibit activity of a member of the leukotriene biosynthetic 
pathway {e.g., FLAP, 5-LO), LTC4S, LTA4H, LTB4DH, such as the 
agents presented in the Agent Table below; 

5 

agents that inhibit activity of receptors of members of the leukotriene 
pathway, such as FLAP receptors, LTA4 receptors, LTB4 receptors, 
LTC4 receptors, LTD4 receptors, TLE4 receptors, Cys LT1 receptors, 
Cys LT2 receptors, 5-LO receptors; BLT1 ; BLT2; CysLTRl ; 

10 CysLTR2; agents that bind to the members of the leukotriene pathway, 

such as FLAP binding agents {e.g., 5-LO), agents that bind to receptors 
of members of the leukotriene pathway {e.g., leukotriene receptor 
antagonists); or agents that bind to a leukotriene {e.g. , to LTA4, LTB4, 
LTC4, LTD4, LTE4, Cys LT1, Cys LT2) or otherwise affect {e.g., 

15 increase or decrease) activity of the leukotriene; 

antibodies to leukotrienes; 

antisense nucleic acids or small double-stranded interfering RNA, to 
20 nucleic acids encoding FLAP, 5-LO, or a leukotriene synthetase or 

other member of the leukotriene pathway, or fragments or derivatives 
thereof, including antisense nucleic acids to nucleic acids encoding the 
FLAP, 5-LO or leukotriene synthetase polypeptides, and vectors 
comprising such antisense nucleic acids {e.g., nucleic acid, cDNA, 
25 and/or mRNA, double-stranded interfering RNA, or a nucleic acid 

encoding an active fragment or derivative thereof, or an 
oligonucleotide; for example, the complement of one of SEQ ID Nos. 
1 or 3, or a nucleic acid complementary to the nucleic acid encoding 
SEQ ID NO: 2, or fragments or derivatives thereof); 
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peptidomimetics; fusion proteins or prodrugs thereof; ribozymes; other 
small molecules; and 

other agents that alter (e.g. , inhibit or antagonize) expression of a 
member of the leukotriene pathway, such as FLAP or 5-LO nucleic 
acid expression or polypeptide activity, or that regulate transcription of 
FLAP splicing variants or 5-LO splicing variants (e.g., agents that 
affect which splicing variants are expressed, or that affect the amount 
of each splicing variant that is expressed). 

More than one leukotriene synthesis inhibitor can be used 
concurrently, if desired. 

The therapy is designed to alter activity of a FLAP polypeptide, a 5- 
LO polypeptide, or another member of the leukotriene pathway in an 
individual, such as by inhibiting or antagonizing activity. For example, a 
leukotriene synthesis inhibitor can be administered in order to decrease 
synthesis of leukotrienes within the individual, or to downregulate or decrease 
the expression or availability of the FLAP nucleic acid or specific splicing 
variants of the FLAP nucleic acid. Downregulation or decreasing expression 
or availability of a native FLAP nucleic acid or of a particular splicing variant 
could niinimize the expression or activity of a defective nucleic acid or the 
particular splicing variant and thereby minimize the impact of the defective 
nucleic acid or the particular splicing variant. Similarly, for example, a 
leukotriene synthesis inhibitor can be administered in order to downregulate or 
decrease the expression or availability of the nucleic acid encoding 5-LO or 
specific splicing variants of the nucleic acid encoding 5-LO. 

The leukotriene synthesis inhibitor(s) are administered in a 
therapeutically effective amount (i.e., an amount that is sufficient to treat the 
disease or condition, such as by ameliorating symptoms associated with the 
disease or condition, preventing or delaying the onset of the disease or 
condition, and/or also lessening the severity or frequency of symptoms of the 
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disease or condition). The amount which will be therapeutically effective in 
the treatment of a particular individual^ disease or condition will depend on 
the symptoms and severity of the disease, and can be determined by standard 
clinical techniques. In addition, in vitro or in vivo assays may optionally be 

5 employed to help identify optimal dosage ranges. The precise dose to be 

employed in the formulation will also depend on the route of administration, 
and the seriousness of the disease or disorder, and should be decided 
according to the judgment of a practitioner and each patient's circumstances. 
Effective doses may be extrapolated from dose-response curves derived from 

10 in vitro or animal model test systems. 

In preferred embodiments of the invention, the leukotriene synthesis 
inhibitor agent is an agent that inhibits activity of FLAP and/or of 5-LO. 
Preferred agents include the following, as set forth in the Agent Table: 
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In preferred methods of the invention, the agents set forth in the Agent 
Table can be used for prophylactic and/or therapeutic treatment for diseases 

5 and conditions associated with FLAP or with other members of the leukotriene 

pathway, or with increased leukotriene synthesis. In particular, they can be 
used for treatment for myocardial infarction or susceptibility to myocardial 
infarction, such as for individuals in an at-risk population as described above, 
(e.g., based on identified risk factors such as elevated cholesterol, elevated C- 

10 reactive protein, and/or genotype); for individuals suffering from acute 

coronary syndrome, such as unstable angina, non-ST-elevation myocardial 
infarction (NSTEMT) or ST-elevation myocardial infarction (STEMI); for 
decreasing risk of a subsequent myocardial infarction, such as in individuals 
who have already had one or more myocardial infarctions; for treatment of 

15 atherosclerosis, such as in patients requiring treatment (e.g., angioplasty, 

stents, coronary artery bypass graft) to restore blood flow in arteries (e.g., 
coronary arteries); and/or for decreasing leukotriene synthesis (e.g., for 
treatment of myocardial infarction). 

In one preferred embodiment of the invention, the leukotriene 

20 synthesis inhibitor is an inhibitor of FLAP such as l-((4- 

chlorophenyOmethylW^ 2 ~ 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as MK- 
0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-Benzeneacetic acid 
otherwise known as BAY-x-1005, 3-(3-(l,l-dimethylethylthio-5-(quinoline»2- 

25 ylmethoxy)-l -(4-chloromethylphenyl)indole-2-yl)-2,2- 

dimethylpropionaldehyde oxime-0-2-acetic acid otherwise known as A-81834, 
their optically pure enantiomers, salts, chemical derivatives, analogues, or 
other compounds inhibiting FLAP that effectively decrease leukotriene 
biosynthesis when administered to humans. 

30 in another preferred embodiment of the invention, the leukotriene 

synthesis inhibitor is an inhibitor of 5LO such as zileuton, atreleuton, 6-((3- 
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fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)plienoxy)methyl)-l -metbyl- 
2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
cmorophenyl)memyl)-3-((l,ldimemylemyty^ 2- 
qirinolinylmethoxy)-lH-Indole-2-propanoic acid otherwise known as MK-886, 
5 4_(3-(4-(2-Memyl-imidazol-l-yl)-phen^ 

carboxylic acid amide otherwise known as CJ-13610, their optically pure 
enantiomers, salts, chemical derivatives, analogues or other compounds 
inhibiting 5-LO that effectively decrease leukotriene biosynthesis when 
administered to humans. 

10 

The compound can be represented by the following formula: 




O 



or a pharmaceutically acceptable salt thereof, wherein M is selected from the 
group consisting of hydrogen, a pharmaceutically acceptable cation, and a 
pharmaceutically acceptable metabolically cleavable group; B is a straight or 
branched divalent alkylene group of from one to twelve carbon atoms; Z is 
thiazolyl, optionally substituted with alkyl of from one to six carbon atoms or 
haloalkyl of from one to six carbon atoms; L is selected from the group consisting 
of (a) alkylene of from 1-6 carbon atoms, (b) alkenylene of from 2-6 carbon 
atoms, (c) alkynylene of from 2-6 carbon atoms, (d) hydroxyalkyl of 1-6 carbon 
atoms, (e) >C=0, (f) >C=N-OR l5 where R, is hydrogen or Ci -C 6 alkyl, (g) - 
(CHRl)n (CO)(CHR 2 )m» where n and m are independently selected from an integer 
from one to six and Ri and R 2 are independently selected from hydrogen and Ci - 
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C 6 -alkyl, (h) -(CHRi) n C=NOR 2 , where R 1s R 2 and n are as defined above; (i) - 
(CHRi)n ON=CR 2 , where K u R 2 and n are as: defined above; (j) -(CHRi) n -O 
(CHR 2 ) m where R u R 2 , n and m are as defined above, (k) -(CHRi) n -NR 2 
(CHR3)m where Ri, R 2 , n and m are as defined above and R 3 is selected from 
5 hydrogen and C\ -C 6 -alkyl; (1) -(CHRi) n -S- CHR 2 )m where R u R 2 , n and m are 
as defined above; and (m) -(CHRi) n -(S0 2 MCHR 2 ) m where Ri, R 2 , n and m are 
as defined above; A is carbocyclic aryl optionally substituted with alkyl of from 
one to six carbon atoms, haloalkyl of from one to six carbon atoms, hydroxyalkyl 
of from one to six carbon atoms, alkoxy of from one to twelve carbon atoms, 

10 alkoxyalkoxyl in which the two alkoxy portions may each independently contain 
from one to six carbon atoms, alkylthio of from one to six carbon atoms, hydroxy, 
halogen, cyano, amino, alkylamino of from one to six carbon atoms, dialkylamino 
in which the two alkyl groups may independently contain from one to six carbon 
atoms, alkanoylamino of from two to eight carbon atoms, N-alkanoyl-N- 

15 alkylamino in which the alkanoyl is of from two to eight carbon atoms and the 

alkyl group is of from one to six carbon atoms, alkylaminocarbonyl of from two to 
eight carbon atoms, dialkylaminocarbonyl in which the two alkyl groups are 
independently of from one to six carbon atoms, carboxyl, alkoxycarbonyl or from 
two to eight carbon atoms, phenyl, optionally substituted with alkyl of from one to 

20 six carbon atoms, haloalkyl of from one to six carbon atoms, alkoxy of from one 
to six carbon atoms, hydroxy or halogen, phenoxy, optionally substituted with 
alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon atoms, 
alkoxy of from one to six carbon atoms, hydroxy or halogen, and phenylthio, 
optionally substituted with alkyl of from one to six carbon atoms, haloalkyl of 

25 from one to six carbon atoms, alkoxy of from one to six carbon atoms, hydroxy or 
halogen. Preferably, the compound is a compound or pharmaceutically acceptable 
salt thereof having the name (R)-N-{3-[-5-(4-fluorophenylmethyl)thiazo-2-yl]- 
1 methyl-2-propynyl} -N-hydroxyurea. See U.S . Patent No. 4,61 5,596, 
incorporated herein by reference. 

30 The compound is represented by the following formula: 



BNSDOCID: <WO 2004035741 A2 J _> 



WO 2004/035741 



PCT/US2003/032556 



-34- 




or a pharmaceutically acceptable salt thereof, wherein A is selected from the 
group consisting of straight or branched divalent alkylene of from one to twelve 

5 carbon atoms and divalent cycloalkylene of from three to eight carbon atoms; Ri 
is selected from the group consisting of hydrogen, alkylthio of from one to six 
carbon atoms, phenylthio, optionally substituted with alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, or halogen, 
phenylalkylthio in which the alkyl portion contains from one to six carbon atoms, 

10 and the phenyl group is optionally substituted with alkyl of from one to six carbon 
atoms, alkoxy of from one to six carbon atoms, or halogen, R 2 is selected from the 
group consisting of -COOB wherein B is selected from hydrogen, a 
pharmaceutically acceptable cation, or a metabolically cleavable group, - 
COOalkyl where the alkyl portion contains from one to six carbon atoms, - 

15 COOalkylcarbocyclicaryl where the alkyl portion contains from one to six carbon 
atoms and the aryl portion is optionally substituted with alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, or halogen, -CONR 5 R> 
wherein R 5 is selected from the group consisting of hydrogen, hydroxyl, alkyl of 
from one to six carbon atoms, and alkoxy of from one to six carbon atoms, and Re 

20 is selected from the group consisting of hydrogen and alkyl of from one to six 
carbon atoms, -COR*, and -OH; R 3 is selected from the group consisting of 
phenylalkyl in which the alkyl portion contains from one to six carbon atoms, and 
die phenyl group is optionally substituted with alkyl of from one to six carbon 
atoms, alkoxy of from one to six carbon atoms, or halogen, R» is selected from the 

25 group consisting of thiazolylalkyloxy in which the alkyl portion contains from one 
to six carbon atoms, and the heteroaryl portion is optionally substituted with alkyl 
of from one to six carbon atoms, alkoxy of from one to six carbon atoms, or 
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10 



15 



20 



halogen, and thiazolyloxy optionally substituted with alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, or halogen. See U.S. 
Patent No. 5,288,743, incorporated herein by reference. 
The compound can be represented by the formula: 



or a pharmaceutical^ acceptable salt thereof, wherein M is selected from the 
group consisting of hydrogen, and a pharmaceutically acceptable cation; 
B is a straight or branched divalent alkylene group of from one to twelve carbon 
atoms; Z is selected from the group consisting of: (a) furyl, optionally substituted 
with alkyl of from one to six carbon atoms, or haloalkyl of from one to six carbon 
atoms, and (b) thienyl, optionally substituted with alkyl of from one to six carbon 
atoms, or haloalkyl of from one to six carbon atoms; and L is alkylene of from 1-6 
carbon atoms; A is phenyl optionally substituted with alkyl of from one to six 
carbon atoms, haloalkyl of from one to six carbon atoms, hydroxyalkyl of from 
one to six carbon atoms, alkoxy of from one to twelve carbon atoms, 
alkoxyalkoxyl in which the two alkoxy portions may each independently contain 
from one to six carbon atoms, alkylthio of from one to six carbon atoms, hydroxy, 
halogen, cyano, amino, 

alkylamino of from one to six carbon atoms, dialkylamino in which the two alkyl 
groups may independently contain from one to six carbon atoms, alkanoylamino 
of from two to eight carbon atoms, N-alkanoyl-N-alkylamino in which the 
alkanoyl is of from two to eight carbon atoms and the alkyl group is of from one 
to six carbon atoms, alkylaminocarbonyl of from two to eight carbon atoms, 
dialkylaminocarbonyl in which the two alkyl groups are independently of from 
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one to six carbon atoms, carboxyl, alkoxycarbonyl of from two to eight carbon 
atoms, phenyl, optionally substituted with alkyl of from one to six carbon atoms, 
haloalkyl of from one to six carbon atoms, alkoxy of from one to six carbon 
atoms, hydroxy or halogen, phenoxy, optionally substituted with alkyl of from one 
to six carbon atoms, haloalkyl of from one to six carbon atoms, alkoxy of from 
one to six carbon atoms, hydroxy or halogen, or phenylthio, optionally substituted 
with alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon 
atoms, alkoxy of from one to six carbon atoms, hydroxy or halogen. Preferably, 
the compound is a compound or a pharmaceutically acceptable salt thereof 
selected from the group consisting of: N-{3-(5-(4-fluorophenylmethyl)fur-2-yl)-3- 
butyn-2-yl}-N-hydroxyurea; N-{3-(5-(4-fluorophenylmethyl)-2-thienyl)-l- 
memyl-2-propynyl}-N-hydroxymea;(R)-N-{3-(5-(4-fluorophenylmethyl)-2- 
thienyl)-l-methyl-2-propynyl}-N-hydroxyurea; and (R)-N-{3-(5-(4- 
cMorophemylmethyl)-2-tm^ 

[5-(4-fluorophenylmemyl)-2-thienyl]-l-methyl-2-propynyl}-N-hydroxyurea. See 
U.S. Patent No. 5,288,751, incorporated by reference herein. 
The compound can be represented by the formula: 




or a pharmaceutically acceptable salt thereof, wherein A is selected from the 
group consisting of straight or branched divalent alkylene of one to twelve carbon 
atoms, 

straight or branched divalent alkenylene of two to twelve carbon atoms, and 
divalent cycloalkylene of three to eight carbon atoms; R 1 is alkylthio of one to six 
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carbon atoms; R 6 is selected from the group consisting of hydrogen and alkyl of 
one to six carbon atoms; R 7 is selected from the group consisting of 
(carboxyl)alkyl in which the alkyl portion is of one to six carbon atoms, 
(alkoxycarbonyl)alkyl in which the alkoxycarbonyl portion is of two to six carbon 
5 atoms and the alkyl portion is of one to six carbon atoms, (aminocarbonyl)alkyl in 
which the alkyl portion is of one to six carbon atoms, ((alkylamino)carbonyl)alkyl 
in which each alkyl portion independently is of one to six carbon atoms, and 
((dialkylamino)carbonyl)alkyl in which each alkyl portion independently is of one 
to six carbon atoms; R 3 is phenylalkyl in which the alkyl portion is of one to six 

10 carbon atoms; R 4 is 2-, 3- or 6-quinolylmethoxy, optionally substituted with alkyl 
of one to six carbon atoms, haloalkyl of one to six carbon atoms, alkoxy of one to 
twelve carbon atoms, halogen, or hydroxy. Preferably the compound is selected 
from the group consisting of: 3-(3-l,l-dimethylethylthio)-5-(quinolin-2- 
ylmethoxy-l-(4-cMorophenylm 

15 oxime-O-2 acetic acid; 3-(3-(l,l-dimethylethylthio)-5-(quinolin-2-ylmethoxy)-l- 
(4-chloro-phenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde oxime-0-2-(3- 
methyl)butyric acid; 3-(3-(l,l-dimethylethylthio)-5-(6,7-dichloroquinolin-2- 
ylmethoxy)- 1 -(4-chlorophenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde 
oxime-O-2-acetic acid; and 3-(3-(l,l-dimethylethylthio)-5-(6-fluoroquinolin-2- 

20 ylmethoxy)-l -(4chlorophenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde 
oxime-O-2-propionic acid; or a pharmaceutically acceptable salt or ester thereof. 
See U.S. Patent No. 5,459,150, incorporated by reference herein. 
The compound can be represented by the formula: 

25 Q 1 X Ar Q 2 

or pharmaceutically acceptable salts thereof, wherein Q is a 9-, 10- or 11- 
membered bicyclic heterocyclic moiety containing one or two nitrogen 
heteroatoms and optionally containing a further heteroatom selected from 
30 nitrogen, oxygen and sulphur, and Q may optionally bear up to four substituents 
selected from halogeno, hydroxy, cyano, foimyl, oxo, thioxo, (l-4C)alkyl, (3- 
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4C)alkenyl, (3-4C)alkynyl, (l-4C)alkoxy, fluoro-(l-4Qalkyl, hydroxy-(l- 
4C)alkyl, (2-5C)alkanoyl, phenyl, benzoyl and benzyl, and wherein said phenyl, 
benzoyl and benzyl substituents may optionally bear one or two substituents 
selected from halogeno, (l-4C)alkyl and (l-4C)alkoxy, 

5 X is oxy, thio, sulphinyl or sulphonyl; Ar is phenylene, pyridinediyl, 

pyrirnidinediyl, thiophenediyl, rurandiyl, thiazolediyl, oxazolediyl, thiadiazolediyl 
or oxadiazolediyl which may optionally bear one or two substituents selected from 
halogeno, cyano, trifluoromethyl, hydroxy, amino, (l-4C)alkyl, (l-4C)alkoxy, (1- 
4C)alkylamino and di-(l-4C)alkylamino; and Q is selected from the groups of the 

10 formulae II and HI: 




m 



wherein R is hydrogen, (2-5C)alkanoyl or benzoyl, and wherein said benzoyl 
group may optionally bear one or two substituents selected from halogeno, (1- 
4C)alkyl and (l-4C)alkoxy; R is (l-4C)alkyl; and R is hydrogen or (l-4C)alkyl; or 
R and R are linked to form a methylene, vinylene, ethylene or trimethylene group. 
Preferably, the compound is selected from the group consisting of: (2S,4R)-4-[5- 
fluoro-3-(l -metoyl-2-oxo-l ,2,3,4-tetrahydroq^ 

2-ethyltetrahydropyran, (2S,4R)-4-[5-fluoro-3-(l-methyl-2-oxo-l,2,3,4- 
tetrahydroqimiolm-6-ylsulphonyl)phenylM^^ 

(2S,4R)-4-hydroxy-2-memyl-4-[2-(l-memyl-2-oxo-l,2,3,4-tetrahydroquinolin-6- 
ylthio)tluazol-5-yl]tefrahy<fropyran,(2S,4R)-4-hydroxy-2-methyl-4-[2-(l-methyl- 
2-oxo-l^,3,4-tefrahydroqumolm-6-ylsulphonyl)thiazol-5-yl]tetrahydropyran^ 
(2S,4R)-4-[2-(7-fluoro- 1 -methyl-2-oxo-l ^,3,4-tetrahydroquinolin-6- 
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ylthio)thiazol-5-yl]-4-hydroxy-2-methyltetrahydropyran, (2S,4R)-4-hydroxy-2- 

methyl-4-[2-(l-methyl-2-oxoindolin-5-ylthio)thiazol-5-yl]tetrahydropyran, 

(2S,4R)-4-hydroxy-2-methyl-4-[2-( 1 -methyl-2-oxo- 1 ,2,3 ,4-tetrahydroquinolin-6- 

ylthio)thien-4-yl]tetrahydropyran,(2S,4R)-4-hydroxy-2-methyl-4-[2-(l-methyl-2- 

oxo- 1 5 2,3,4-tetrahydroquinolin-6-ylsulphonyl)thien-4-yl]tetrahydropyran, 

(2S,4R)-4-hydroxy-2-methyl-4-[2-(l-methyl-2-oxo-l,23,4-tetrahydroquinolin-6- 

ylthio)thien-5-yl]tetrahydropyran,(2S,4R)-4-hydroxy-2-methyl-4-[2-(l-methyl-2- 

oxo-l,2-dihydroquinolin-6-yltWo)thien-4-yl]te1rahydropyraii,(2S,4RH- li y drox y- 
2-methyl-4-[2-(l,8-dimethyl-2-oxo-l,2^,4-tetrahydroquinolin-6-ylthio)thien-4- 

yl]tetrahydropyran,4-[2-(8-fluoro-l-raethyl-2-oxo-l,2,3,4-tetrahydroq\ainolin-6- 

ylthio)thien-4-yl]-4-hydroxy-2-me*yltetrahydropyran,4-[2-(7-fluoro-l-methyl-2- 

oxo-l,2,3,4-tetrahydroquinolin-6-ylthio)tbien-4-yl]-4-hydroxy-2- 

memyltetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(l -methyl-2- 

oxoindolin-5-ylthio)thien-4-yl]tetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4- 

[3-(l-methyl-2-oxo-l,2,3,4-tetrahydroquinolin-6-ylthio)phenyl]teti^y(iropyraii, 

(2S,4R)-4-hydroxy-2-methyl-4-[3-(l-methyl-2-oxo-l,23,4-tetrahydroquinolin-6- 

ylsulphonyl)phenyl]tetrahydropyran,(2S,4R)-4-[3-(l-ethyl-2-oxo-l,2,3,4- 

tetrahydroqumolm-6-yltmo)pheny^ 

(2S,4R)-4-[3-(7-fluoro-l-methyl-2-oxo-l,2,3,4-tetrahydroquinolin-6- 
y 11hio)phenyl]-4-hydroxy-2-methyltetrahydropyran, (2S,4R)-4-hydroxy-2-methyl- 
4-[3-(l -methyl-2-oxo-l ,2-dihydroquinolin-6-ylthio)phenyl]tetrahydropyraii, 
(2S s 4R)-4-[3-(8-chloro-l-methyl-2-oxo-l,2,3 5 4-tetrahydroq\iinolin-6- 
ylthio)phenyl]-4-hydroxy-2-methyltetrahydropyranand 
(2S,4R)-4-hydroxy-2-methyl-4-[3-(l-methyl-2-oxoindolin-5- 
ylthio)phenyl]tetrahydropyran. See EP 623614 Bl, incorporated herein by 
reference. 

The compound can be represented by the formula: 
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OR 1 

Q -A 1 X 1 Ar C R 2 

R 3 

wherein Q is a 10-membered bicyclic heterocyclic moiety containing one or 
two nitrogen heteroatoms which bears one or two thioxo substituents, and which 
heterocycUc moiety may optionally bear one, two or three further substituents 
selected from halogeno, hydroxy, cyano, amino, (l-4C)alkyl, (l-4C)alkoxy, 
fluoro-(l-4C)alkyl, (l-4C)alkylamino, di-[(l-4C)alkyl]aniino, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, phenyl and 
phenyl-(l-4C)alkyl, and wherein said phenyl or phenyl-(l-4C)alkyl substituent 
may optionally bear a substituent selected from halogeno, (l-4C)alkyl and (1- 
4C)alkoxy, 

wherein A is a direct link to X or is (l-3C)alkylene; wherein X is oxy, thio, 
sulphinyl, sulphonyl or imino; wherein Ar is phenylene which may optionally bear 
one or two substituents selected from halogeno, hydroxy, amino, nitro, cyano, 
carbamoyl, ureido, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylamino, di-[(l- 
4C)alkyl]amino, fluoro-(l-4C)alkyl and (2-4C)alkanoylamino; or Ar is 
pyridylene; wherein R is (l-4C)alkyl, (3-4C)alkenyl or (3-4C)alkynyl; and 
wherein R and R together form a group of the formula -A-X-A- which, together 
with the carbon atom to which A and A are attached, defines a ring having 5 to 7 
ring atoms, wherein A and A, which may be the same or different, each is (1- 
3C)alkylene and X is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
one, two or three substituents, which may be the same or different, selected from 
hydroxy, (l-4C)alkyl and (l-4C)alkoxy, or wherein R and R together form a 
group of the formula -A-X-A- which, together with the oxygen atom to which A is 
attached and with the carbon atom to which A is attached, defines a ring having 5 
to 7 ring atoms, wherein A and A, which may be the same or different, each is (1- 
3C)alkylene and X is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
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one, two or three (l-4C)alkyl substituents, and wherein R is (l-4C)alkyl, (2- 
4C)allcenyl or (2-4C)alkynyl; or a pharmaceutically-acceptable salt thereof. 
Preferably, the compound is selected from the group consisting of: 4-(5-fluoro-3- 
(1 -methyl-2-thioxo-l ,2-dihydroquinolin-6-ylmethoxy)phenyl]-4- 
5 ethoxytetrahydropyran and 4-(5-fluoro-3-(l-methyl-2-thioxo-l 5 2,3>4~ 
tetrahydroquinolin-6-lmethoxy)p^ 

(l-methyl-2-thioxo-l,23 9 44etrahydroquinolin-6-ylthio)phenyl]-4- 
methoxytetrahydropyran and pharmaceutically-acceptable salt thereof. See EP 
466452 Bl, incorporated herein by reference. 
10 The compound can be a substituted 4-(quinolin-2-61-methoxy)phenylacetic 

acid derivative represented by the following formula: 



15 
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R 2 and R 3 are identical or different and represent hydrogen, lower alkyl, 
phenyl, benzyl or a group of the formula: 

R 4 R 4 R 4 
_ CH C0 2 R 5 CH -CH 2 OR 5 CH O R 6 



R 4 



-CH. 



Y 



r 



10 R 4 represents hydrogen, lower alkyl, phenyl or benzyl, which can optionally 

be substituted by hydroxyl, carboxyl, lower alkoxycarbonyl, lower alkylthio, 
heteroaryl or carbamoyl, R 5 represents hydrogen, lower alkyl, phenyl or benzyl, 
R 6 represents a group of the formula -COR 5 or -CO 2 R 5 , R 7 represents hydrogen, 
lower alkyl or phenyl, Y represents a group of the formula: 



-ch) 
I ' n 



wherein R 8 represents hydrogen, lower alkyl or phenyl and n denotes a 
20 number of 0 to 5, Z represents norbornyl, or represents a group of the formula: 
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wherein R 9 and R 10 are identical or different and denote hydrogen, lower alkyl 
5 or phenyl, or R 9 and R 10 can together form a saturated carbocyclic ring having up 
to 6 carbon atoms and m denotes a number from 1 to 6, and A and B are identical 
or different and denote hydrogen, lower alkyl or halogen, or a phannaceutically 
acceptable salt thereof. Preferably the compounds are selected from the group 
consisting of: 2-[4-(quinolin-2-yl-methoxy)phenyl]-2-cyclopentylacetic acid, 2-[4- 
10 (quinolin-2-yl-methoxy)phenyl]-2-cyclohexylacetic acid, and 2-[4-(quinolin-2-yl- 
metboxy)phenyl]-2-cycloheptylacetic acid, (+)-enantiomer of 2-[4-(quinolh>2-yl- 
methoxy)phenyl]-2-cyclopentylacetic acid, (-)-enantiomer of 2-[4-(quinolin-2-yl- 
methoxy)phenyl}-2-cyclopentylacetic acid and pharmaceutical^ acceptable salts 
thereof. See U.S. Patent No. 4,970,215, incorporated herein by reference. 
15 The compound can be represented by the formula: 




20 

wherein R, R, R, R and R are independently hydrogen, halogen, lower alkyl, 
lower alkenyl, lower alkynyl, -CF3, -CN, -N02, -N3, ~C(OH)RR, -C02R, -SR, 
-S(0)R, -S(0)2R, ^S(0)2NRR,-OR,-NRR, -C(0)R or -(CH2)tR; R is hydrogen, 
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-CH3, -CF3, -C(0)H, X-R or X-R; R and R are independently: alkyl, - 
(CH2)uPh(R)2 or -(CH2)uTh(R)2; R is -CF3 or R; R is hydrogen or X-R; each R 
is independently hydrogen or lower alkyl, or two R's on same carbon atom are 
joined to form a cvcloalkyl ring of 3 to 6 carbon atoms; R is hydrogen, lower alkyl 
5 or tCH2R; 

R is lower alkyl or -(CH2)rR; R is -CF3 or R; R is hydrogen, -C(0)R, R, or two R 
's on the same nitrogen may be joined to form a monocyclic heterocyclic ring of 4 
to 6 atoms containing up to 2 heteroatoms chosen from O, S or N; R is hydrogen, - 
CF3, lower alkyl, lower alkenyl, lower alkynyl or -(CH2)rR; R is -(OEi2)s-C(RR> 
10 (CH2)s-R or -CH2C(0)NRR; R is hydrogen or lower alkyl; R is a) a monocyclic 
or bicyclic heterocyclic ring containing from 3 to 9 nuclear carbon atoms and 1 or 
2 nuclear hetero-atoms selected from N, S or O and with each ring in the 
heterocyclic radical being formed of 5 or 6 atoms, or b) the radical W-R; R is 
alkyl or C(0)R; 

15 R is phenyl substituted with 1 or 2 R groups; R is hydrogen, halogen, lower alxyl, 
lower alkoxy, lower alkylthio, lower alkylsulfonyl, lower alkylcarbonyl, -CF3, - 
CN, 

-N02 or -N3; R is alkyl, cycloalkyl, monocyclic monoheterocyclic ring; 
R is the residual structure of a standard amino acid, or R and R attached to the 
20 same N can cyclize to form a proline residue; m is 0 to 1 ; n is 0 to 3; p is 1 to 3 

when m is 1; p is 0 to 3 when m is 0; r is 0 to 2; s is 0 to 3; t is 0 to 2; u is 0 to 3; v 
is 0 or 1; 

W is 0, S or NR; X is 0, or NR; X is C(0), CRR, S, S(O) or S(0)2; X is C(O), 
CRR, S(0)2 or a bond; Y is X or X; Q is -C02R, -C(O)NHS(0)2R, -NHS(0)2R, 
25 -S(0)2NHR -C(0)NRR, -C02R, -C(0)NRR, -CH20H, or 1H- or 2H-tetrazol-5- 

and the pharmaceutically acceptable salts thereof. Preferred embodiments of the 
compounds are selected from the following and pharmaceutically acceptable salts 
thereof: 
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3-(^-(p-chlorobenzyl)-3-(t-butylthio)-5-(quinolin-2- 
2,2-dimethylpropanoic acid; 

3-pSf-(p-ch]orobenzyl)-3-methyl-5-(quinolin-2-ylmethoxy) 
2,2-dimethylpropanoic acid; 
5 3-[N-(p4-butylthiobeiizyl)-3-(t-butylthio)-5-(quinolin-2- 
ylmethoxy)indol*-2-yl]-2,2-dimethylpropanoic acid; 
3-[N-(p-cMorobenzyl)-3-(phenylt^ 

2- yl]-2,2-dimethylpropanoic acid; 

3- P^-(p-chlorobenzyl)-3-(phenylsulfonyl)-5-(quinolin-2- 

10 ylmethoxy)indol-2-yl] -2,2 -dimethyl propanoic acid, N-oxide; 

3-PsT-(p-ctaoroben2yI)-3-^ 

ylmethoxy)indol-2-yl]-2,2-dirnethylpropanoic acid; 
3-[T>J-(p-chlorobenzyl)-3-(pheny^ 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid; 
15 3-[N-(p-cMorobenzyl)-5-(quinolin^ 
dimethylpropanoic acid;; 
3-[N-(p-chlorobenzyl)-3-be^ 
2,2-dimethylpropanoic acid; 

3-[N-(p-cWorobenzyl)-3-benzyl-5-(quinolin-2-ylmethoxy)indol-2-yl]- 
20 2,2-dimethylpropanoic acid; 

3-[N-(p-chlorobenzyl)-3-(3,3-dimethyl- 1 -oxo-1 -butyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid; 
2-I^-(p-cWoroben2yl)-3-(t-butylthio)-5-(quinolin-2-y 

2- yl]ethoxyethanoic acid; 
25 3-I>J-(p-chlorobenzyl^ 

ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid; 

3- |>J-(p-chlorobenzyl)-3-(t-butylthio)-5-(quinolin-2-ylmethox 

2- yl]-2-methylpropanoic acid; 

3- (>I-(p-cMorobenzyl)-3-methyl-5-(6,7-dichloroquinolin-2- 
30 ylmetiioxy)indol"2-yl]-2,2-dimethylpropanoic acid; 

3-[N-(p-chloroben2yl)-3-methyl-5-(7-chloroquinolin-2- 
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ylmethoxy)indoI-2-yl]-2,2-dimethylpropanoic acid; 
3-I^-(p-chloTobeaizyl)-4^ 

butylthio)indol-2-yl]-2,2-diraethylpropaiioic acid; 
3-[>f-(p-chlorobenzyl)-4-aUyl-5-(quin^ 
5 2,2-dimethylpropanoic acid; 

3-(Tsr-(p-cMorobenzyl)-6-(quinolm^^ 

2- yl]-2,2-dimethylpropanoic acid; 

3- j>T-(p-chlorobenzyl)-4-(quinol^^ 
2-yl]-2,2-dimethylpropanoic acid; 

10 3-[N-(p-cMorobenzyl)-7-(quinolin-2-^ 
2-yl]-2,2-dimethylpropanoic acid; 

2- [2-[N-(p-cmorobenzyl)-3-(t-butyl1hio)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]ethoxy]propanoic acid; 

3- |T^-(p-cMorobenzyl)-4^^ 
15 dimefhylpropanoic acid;; 

3-[N-methyl-3-(p-chlorobenzoyl)-6^ 
yl]-2,2-dimethylpropanoic acid, 
3-[N-methyl-3-(p-cMorobenzyl)-6-^ 
2,2-dimethylpropanoic acid, 
20 3-[N-(4-chlorobenzyl)-3-i-propoxy-5-(qi^ 
yl] -2,2-dimethylpropanoic acid, 
3-|>F-(4-cWorobenzyl>3-(t-b^ 

2- yl]-2-ethylpropanoic acid, 

3- psT-(4-cWorobenzyl)-3-trifluoroacetyl-5-(quinolin-2- 
25 ylmethoxy)indol-2-yl]-2,2--dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-(3,3-dimethyl- 1 -oxo-1 -butyl)-5-(quinolin-2- 
ylmethoxy)indoK2-yl]-2-methylpropanoic acid, 
3-[3-(3 ,3-dimethyl- 1 -oxo- 1 -butyl-5-(quinolin-2-ylmethoxy)indol-2- 
yl]-2,2-dimethylpropanoic acid, 
30 3-[>T-(4-triflouromethylbenzyl>3-(3,3-dimethyl-l-oxo-l -butyl)-5- 

(quinolin-2-yl-methoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 



BNSDOCID: <WO___2004035741A2_L> 



PCT/US2003/032556 

i .47- 

3-[N-benzyl-3 -(3 ,3 -dimethyl- 1 -oxo- 1 -butyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(3-methoxybenzyl)-3-(3,3--dimethyl-l -oxo- 1 -butyl)-5-(quinolin- 

2- yhr.ethoxy)indol-2-yl]-2 ? 2-dimethylpropanoic acid, 

3- [N-allyl-3-(33-dimethyl-l-oxo-l-butyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-methoxybenzyl>^ 

2- ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3- |>r-methyl-3-(3,3-dimethyl-l-oxo-3-butyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[3-(4-chlorobeiizyl)-6-(quinolin-2-ylmetlioxy)indol-2--yl]-2,2- 
dimethylpropanoic acid. 

3-{^-(phenylsulfonyl)-3-(4-cUorobenzyl)-6-(qxiinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimetiiylpropanoic acid, 
3-[N-benzyl-3-(4-chlorobenz^^^ 
2,2-dimethylpropanoic acid, 

3 -[N-(4-chlorobenzyl)-3-(t-butylsulfonyl)-5 -(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-|7^~(4-chlorobenzyl)-3-(t-bu^ 
yhiiethoxy)iiidol-2-yl]-2,2-diniethylpropanoic acid, 
3-p^-allyl-3-(4-chlorobenzyl)-6-(q^ 
2,2-dimethylpropanoic acid, 
3-[N-(n-propyl)-3<4-cMorobe^ 
yl]-2,2-dimethylpropanoic acid, 
3-[>r-ethyl-3 -(4-cMorobera 
2,2-dimethylpropanoic acid, 

3-|>r-(4-chlorobenzyl)-3-(4-t-butylbenzoyl)-5-(qiiinolin-2-yl-- 
methoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-P^-(4-chlorobenzyl)-3-(4-chlorobenzoyl)-5'(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoicacid, 
3-(K-(4-chlorobenzyI)-3-(l,l-dimethylethyl)-5-(quinolin-2- 
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ylmethoxy)indol-2-yl]-2 3 2-dimethylpropanoic acid, 
3,[N-(4-cMorobenzyl)-3-ac^ 
2,2-dimethylpropanoic acid 

3.[^.(4-cWorobeii2y])-3-cyclopropanecarbonyl-5-(q\iinoIin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3.[N<4-chlorobenzyl)-3-(3-cy^^ 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-{N-(4-chlorobenzyl>3-(3-m 
methoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-propa^ 
yl]-2,2-dimethylpropanoic acid, 
3_(N-(4-chlorobenzyl)-3K2-me^^ 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-(K-(4-chlorobenzyty 

ylmethoxy)indoI-2-yl]-2,2-dimethylpropanoic acid, 
3-j>I-(4-chlorobenzyl)-3-phenylacetyl-5-(quinolin-2-ylm 

2- yl]-2,2-dimethylpropanoic acid, 

3- [N-(4-fluorobeiizyl)-3^ 

ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N<4-bromobenzyl>3-(3,3-dimethyl-l-oxo-l-butyl)-5^ 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N^4-iodobenzyI)-3-(3,3-dim^^ 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-l^-(4-cMorobenzyl)-3<U 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-(l ,1 -dimethylpropyl>5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N-(3-fluorobenzyl)^^ 

ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-(3-methylethyl)-5-(quinolin-2- 
ylmethoxy)indoI-2-yl]-2,2-dimetbylpropanoic acid, 
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3-|>T-(4-chlorobenzyl)-3-cyclopropyl-5-fa^ 

2- yl]-2,2-dimethylpropanoic acid, 

3- [N-(4-chlorobenzyl)-3-(l-methyl-l-cyclopropyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-|N-(4-cMorobenzyl)-3-cyclopen^ 
yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-cMorobenzyl)-3-cyclohexyl-5-^ 
yl]-2,2-dimethylpropanoic acid, 

3-pS[-(4-chlorobenzyl)-3~( alpha , alpha -dimethylbenzyl)-5-(quinolin- 

2- ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3»[N-(4-chlorobenzyl)-3-(2-{4-chloro- alpha , alpha -dimethylbenzyl}- 
5-(quinolin-2-ylmethoxy)indol-2-yl^ acid 5 
3_|^.(4- c hlorobenzyl)-3-(l-adamantyl)-5-(quinolin-2-- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3- |^-(4-chlorobenzyl)-3-((l-adamantyl)methyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(l,l-dimethylethyl)-3-(4-cMorobenzyl)-6-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N-(l , 1 -dimethylpropyl)-3-(4-chlorobenzyl)-6--(quinoline-2- 

ylmefhoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-{N-(4-chlorobenzyl)-3-(3,3-dimeth^ 

ylmethoxy)indol-2-yl]-2,2-diethylpropanoic acid, 

methyl 3-[N-(4-chlorobenzyl)-3 ,6-bis(acetyI)-5-(quinolin-2- 

ylmethoxy)indol-2-yl]-2,2 dimethyl propanoate or 

methyl 3-[N-(4-chlorobenzyl)-3,6-bis(cyclopropanecarbonyl)-5- 

(quinolin-2-ylmethoxy)indol-2-yl]-2,2-dimethyl propanoate. See EP 

419049 Bl, incorporated herein by reference. 

The term "alkyl" refers to a monovalent group derived from a straight 
or branched chain saturated hydrocarbon by the removal of a single hydrogen 
atom. Alkyl groups are exemplified by methyl, ethyl, n- and iso-propyl, n-, 
sec-, iso- and tert-butyl, and the like. The term "hydroxyalkyr represents an 
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alkyl group, as defined above, substituted by one to three hydroxyl groups 
with the proviso that no more than one hydroxy group may be attached to a 
single carbon atom of the alkyl group. The term "alkylamino" refers to a 
group having the structure -NHR' wherein R' is alkyl, as previously defined, 
examples of alkylamino include methylamino, ethylarnino, iso-propylamino 
and the like. The term "alkylarninocarbonyr refers to an alkylamino group, as 
previously defined, attached to the parent molecular moiety through a 
carbonyl group. Examples of alkylarninocarbonyl include methylamino- 
carbonyl, ethylaminocarbonyl, iso-propylaminocarbonyl and the like. The 
term "alkylthio" refers to an alkyl group, as defined above, attached to the 
parent molecular moiety through a sulfur atom and includes such examples as 
methylthio, ethylthio, propylthio, n-, sec- and tert-butyltbio and the like. The 
term "alkanoyl" represents an alkyl group, as defined above, attached to the 
parent molecular moiety through a carbonyl group. Alkanoyl groups are 
exemplified by formyl, acetyl, propibnyl, butanoyl and the like. The term 
"alkanoylamino" refers to an alkanoyl group, as previously defined, attached 
to the parent molecular moiety through a nitrogen atom. Examples of 
alkanoylamino include formamido, acetamido, and the like. The term "N- 
alkanoyl-N-alkylamino" refers to an alkanoyl group, as previously defined, 
attached to the parent molecular moiety through an aminoalkyl group. 
Examples of N-alkanoyl-N-alkylamino include N-methylformamido, N- 
methyl-acetamido, and the like. The terms "alkoxy" or "alkoxyl" denote an 
alkyl group, as defined above, attached to the parent molecular moiety through 
an oxygen atom. Representative alkoxy groups include methoxyl, ethoxyl, 
propoxyl, butoxyl, and the like. The term "alkoxyalkoxyl" refers to an alkyl 
group, as defined above, attached through an oxygen to an alkyl group, as 
defined above, attached in turn through an oxygen to the parent molecular 
moiety. Examples of alkoxyalkoxyl include methoxymethoxyl, 
methoxyethyoxyl, ethoxyethoxyl and the like. The term "alkoxyalkyl" refers 
to an alkoxy group, as defined above, attached through an alkylene group to 
the parent molecular moiety. The term "alkoxycarbonyl" represents an ester 



BNSDOCID: <WO 2004035741 A2_L> 



WO 2004/035741 



PCT/US2003/032556 



, -51- 

group; i.e., an alkoxy group, attached to the parent molecular moiety through a 
carbonyl group such as methoxycarbonyl, ethoxycarbonyl, and the like. The 
term "alkenyl" denotes a monovalent group derived from a hydrocarbon 
containing at least one carbon-carbon double bond by the removal of a single 
5 hydrogen atom. Alkenyl groups include, for example, ethenyl, propenyl, 

butenyl, l-methyl-2-buten-l-yl and the like. The term "alkylene" denotes a 
divalent group derived from a straight or branched chain saturated 
hydrocarbon by the removal of two hydrogen atoms, for example methylene, 
1,2-ethylene, 1,1-ethylene, 1,3 -propylene, 2,2-dimethylpropylene, and the like. 

10 The term "alkenylene" denotes a divalent group derived from a straight or 

branched chain hydrocarbon containing at least one carbon-carbon double 
bond. Examples of alkenylene include -CH=CH-, -CH 2 CH=CH-, - 
C(CH 3 )=CH-, -CH 2 CH=CHCH 2 -, and the like. The term "cycloalkylene" 
refers to a divalent group derived from a saturated carbocyclic hydrocarbon by 

15 the removal of two hydrogen atoms, for example cyclopentylene, 

cyclohexylene, and the like. The term "cycloalkyl" denotes a monovalent 
group derived from a monocyclic or bicyclic saturated carbocyclic ring 
compound by the removal of a single hydrogen atom. Examples include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptanyl, and 

20 bicyclo[2.2.2]octanyl. The term "alkynylene" refers to a divalent group 

derived by the removal of two hydrogen atoms from a straight or branched 
chain acyclic hydrocarbon group containing a carbon-carbon triple bond. 
Examples of alkynylene include -CH=CH-, -CHsCH-CH 2 -, -CH-CH- 
CH(CH3)-, fo e The term "carbocyclic aryl" denotes a monovalent 

25 carbocyclic ring group derived by the removal of a single hydrogen atom from 

a monocyclic or bicyclic fused or non-fused ring system obeying the "4n+2 p 
electron" or Huckel aromaticity rule. Examples of carbocyclic aryl groups 
include phenyl, 1- and 2-naphthyl, biphenylyl, fluorenyl, and the like. The 
term "(carbocyclic aryl)alkyl" refers to a carbocyclic aryl ring group as 

30 defined above, attached to the parent molecular moiety through an alkylene 

group. Representative (carbocyclic aryl)alkyl groups include phenylmethyl, 
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phenylethyl, phenylpropyl, 1-naphthylmethyl, and the like. The term 
n carbocycUca^ylalkoxy ,, refers to a carbocyclicaryl alkyl group, as defined 
above, attached to the parent molecular moiety through an oxygen atom. The 
term "carbocyclic aryloxyalkyl" refers to a carbocyclic aryl group, as defined 
above, attached to the parent molecular moiety through an oxygen atom and 
thence through an alkylene group. Such groups are exemplified by 
phenoxymethyl, 1- and 2-naphthyloxymethyl, phenoxyethyl and the like. The 
term "(carbocyclic aryl)alkoxyalkyl" denotes a carbocyclic aryl group as 
defined above, attached to the parent molecular moiety through an alkoxyalkyl 
group. Representative (carbocyclic aryl)alkoxyalkyl groups include 
phenylmethoxymethyl, phenylethoxymethyl, 1- and 2-naphthylmethoxyethyl, 
and the like. "Carbocyclic arylthioalkyl" represents a carbocyclic aryl group 
as defined above, attached to the parent molecular moeity through a sulfur 
atom and thence through an alklyene group and are typified by 
phenylthiomethyl, 1- and 2-naphthylthioethyl and the like. The term 
"dialkylamino" refers to a group having the structure -NRTR" wherein R* and 
R" are independently selected from alkyl, as previously defined. Additionally, 
R f and R" taken together may optionally be -(CH 2 )kk ~ where kk is an integer 
of from 2 to 6. Examples of dialkylamino include, dimethylamino, 
diethylaminocarbonyl, methylethylamino, piperidino, and the like. The term 
"halo or halogen" denotes fluorine, chlorine, bromine or iodine. The term 
"haloalkyl" denotes an alkyl group, as defined above, having one, two, or three 
halogen atoms attached thereto and is exemplified by such groups as 
chloromethyl, bromoethyl, trifluoromethyl, and the like. The term 
"hydroxyalkyl" represents an alkyl group, as defined above, substituted by one 
to three hydroxyl groups with the proviso that no more than one hydroxy 
group may be attached to a single carbon atom of the alkyl group. The term 
"phenoxy" refers to a phenyl group attached to the parent molecular moiety 
through an oxygen atom. The term "phenylthio" refers to a phenyl group 
attached to the parent molecular moiety through a sulfur atom. The term 
"pyridyloxy" refers to a pyridyl group attached to the parent molecular moiety 
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through an oxygen atom. The terms "heteroaryl" or "heterocyclic aryl" as 
used herein refers to substituted or unsubstituted 5- or 6-membered ring 
aromatic groups containing one oxygen atom, one, two, three, or four nitrogen 
atoms, one nitrogen and one sulfur atom, or one nitrogen and one oxygen 
atom. The term heteroaryl also includes bi-or tricyclic groups in which the 
aromatic heterocyclic ring is fused to one or two benzene rings. Representative 
heteroaryl groups are pyridyl, thienyl, indolyl, pyrazinyl, isoquinolyl, pyrrolyl, 
pyrimidyl, benzothienyl, furyl, benzo[b] furyl, imidazolyl, thiazolyl, 
carbazolyl, and the like. The term "heteroarylalkyl" denotes a heteroaryl 
group, as defined above, attached to the parent molecular moiety through an 
alkylene group. The term "heteroaryloxy" denotes a heteroaryl group, as 
defined above, attached to the parent molecular moiety through an oxygen 
atom. The term "heteroarylalkoxy" denotes a heteroarylalkyl group, as 
defined above, attached to the parent molecular moiety through an oxygen 
atom. 

NUCLEIC ACID THERAPEUTIC AGENTS 

In another embodiment, a nucleic acid of the invention; a nucleic acid 
complementary to a nucleic acid of the invention; or a portion of such a 
nucleic acid (e.g., an oligonucleotide as described below); or a nucleic acid 
encoding a member of the leukotriene pathway (e.g., 5-LO), can be used in 
"antisense" therapy, in which a nucleic acid (e.g., an oligonucleotide) which 
specifically hybridizes to the mRNA and/or genomic DNA of a nucleic acid is 
administered or generated in situ. The antisense nucleic acid that specifically 
hybridizes to the mRNA and/or DNA inhibits expression of the polypeptide 
encoded by that mRNA and/or DNA, e.g., by inhibiting translation and/or 
transcription. Binding of the antisense nucleic acid can be by conventional 
base pair complementarity, or, for example, in the case of binding to DNA 
duplexes, through specific interaction in the major groove of the double helix. 

An antisense construct can be delivered, for example, as an expression 
plasmid as described above. When the plasmid is transcribed in the cell, it 
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produces RNA that is complementary to a portion of the mRNA and/or DNA 
that encodes the polypeptide for the member of the leukotriene pathway (e.g., 
FLAP or 5-LO). Alternatively, the antisense construct can be an 
oligonucleotide probe that is generated ex vivo and introduced into cells; it 
then inhibits expression by hybridizing with the mRNA and/or genomic DNA 
of the polypeptide. In one embodiment, the oligonucleotide probes are 
modified oligonucleotides that are resistant to endogenous nucleases, e.g., 
exonucleases and/or endonucleases, thereby rendering them stable in vivo. 
Exemplary nucleic acid molecules for use as antisense oligonucleotides are 
phosphoramidate, phosphothioate and methylphosphonate analogs of DNA 
(see also U.S. Pat. Nos. 5,176,996, 5,264,564 and 5,256,775). Additionally, 
general approaches to constructing oligomers useful in antisense therapy are 
also described, for example, by Van der Krol et al. (Biotechniques 6:958-976 
(1988)); and Stein et al (Cancer Res. 48:2659-2668 (1988)). With respect to 
antisense DNA, oligodeoxyribonucleotides derived from the translation 
initiation site are preferred. 

To perform antisense therapy, oligonucleotides (mRNA, cDNA or 
DNA) are designed that are complementary to mRNA encoding the 
polypeptide. The antisense oligonucleotides bind to mRNA transcripts and 
prevent translation. Absolute complementarity, although preferred, is not 
required. A sequence "complementary" to a portion of an RNA, as referred to 
herein, indicates that a sequence has sufficient complementarity to be able to 
hybridize with the RNA, forming a stable duplex; in the case of double- 
stranded antisense nucleic acids, a single strand of the duplex DNA may thus 
be tested, or triplex formation may be assayed. The ability to hybridize will 
depend on both the degree of complementarity and the length of the antisense 
nucleic acid, as described in detail above. Generally, the longer the 
hybridizing nucleic acid, the more base mismatches with an RNA it may 
contain and still form a stable duplex (or triplex, as the case may be). One 
skilled in the art can ascertain a tolerable degree of mismatch by use of 
standard procedures. 
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The oligonucleotides used in antisense therapy can be DNA, RNA, or 
chimeric mixtures or derivatives or modified versions thereof, single-stranded 
or double-stranded. The oligonucleotides can be modified at the base moiety, 
sugar moiety, or phosphate backbone, for example, to improve stability of the 

5 molecule, hybridization, etc. The oligonucleotides can include other appended 

groups such as peptides {e.g. for targeting host cell receptors in vivo), or 
agents facilitating transport across the cell membrane (see, e.g., Letsinger et 
al, Proc. Natl Acad. Sci. USA 86:6553-6556 (1989); Lemaitre et al, Proc. 
Natl Acad. Sci. USA 84:648-652 (1987); PCT International Publication No. 

0 WO 88/09810) or the blood-brain barrier (see, e.g., PCT International 

Publication No. WO 89/10134), or hybridization-triggered cleavage agents 
(see, e.g., Krol et al, BioTechniques 6:958-976 (1988)) or intercalating agents. 
(See, e.g., Zon, Pharm.Res. 5: 539-549 (1988)). To this end, the 
oligonucleotide may be conjugated to another molecule (e.g., a peptide, 

5 hybridization triggered cross-linking agent, transport agent, hybridization- 

triggered cleavage agent). 

The antisense molecules are delivered to cells that express the member 
of the leukotriene pathway in vivo. A number of methods can be used for 
delivering antisense DNA or RNA to cells; e.g., antisense molecules can be 

0 injected directly into the tissue site, or modified antisense molecules, designed 

to target the desired cells (e.g., antisense linked to peptides or antibodies that 
specifically bind receptors or antigens expressed on the target cell surface) can 
be administered systematically. Alternatively, in a preferred embodiment, a 
recombinant DNA construct is utilized in which the antisense oligonucleotide 

5 is placed under the control of a strong promoter (e.g., pol HI or pol IT). The use 

of such a construct to transfect target cells in the patient results in the 
transcription of sufficient amounts of single stranded RNAs that will form 
complementary base pairs with the endogenous transcripts and thereby prevent 
translation of the mRNA. For example, a vector can be introduced in vivo 

3 such that it is taken up by a cell and directs the transcription of an antisense 

RNA. Such a vector can remain episomal or become chromosomally 
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integrated, as long as it can be transcribed to produce the desired antisense 
RNA. Such vectors can be constructed by recombinant DNA technology 
methods standard in the art and described above. For example, a plasmid, 
cosmid, YAC or viral vector can be used to prepare the recombinant DNA 

construct that can be introduced directly into the tissue site. Alternatively, 

i 

viral vectors can be used which selectively infect the desired tissue, in which 
case administration may be accomplished by another route (e.g., systemically). 

In another embodiment of the invention, small double-stranded 
interfering RNA (RNA interference (RNAi)) can be used. RNAi is a post- 
transcription process, in which double-stranded RNA is introduced, and 
sequence-specific gene silencing results, though catalytic degradation of the 
targeted mRNA. See, e.g., Elbashir, S.M. et al, Nature 477:494-498 (2001); 
Lee, N.S., Nature Biotech. 7P:500-505 (2002); Lee, S-K. et al, Nature 
Medicine 8(7). 681-686 (2002); the entire teachings of these references are 
incorporated herein by reference. 

Endogenous expression of a member of the leukotriene pathway {e.g., 
FLAP, 5-LO) can also be reduced by inactivating or "knocking out" the .gene 
or its promoter using targeted homologous recombination {e.g., see Smithies et 
al, Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503-512 (1987); 
Thompson et al, Cell 5:313-321 (1989)). For example, an altered, non- 
functional gene of a member of the leukotriene pathway (or a completely 
unrelated DNA sequence) flanked by DNA homologous to the endogenous 
gene (either the coding regions or regulatory regions of the gene) can be used, 
with or without a selectable marker and/or a negative selectable marker, to 
transfect cells that express the gene in vivo. Insertion of the DNA construct, 
via targeted homologous recombination, results in inactivation of the gene. 
The recombinant DNA constructs can be directly administered or targeted to 
the required site in vivo using appropriate vectors, as described above. 
Alternatively, expression of non-altered genes can be increased using a similar 
method: targeted homologous recombination can be used to insert a DNA 
construct comprising a non-altered functional gene, or the complement 
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thereof, or a portion thereof, in place of an gene in the cell, as described 
above. In another embodiment, targeted homologous recombination can be 
used to insert a DNA construct comprising a nucleic acid that encodes a 
polypeptide variant that differs from that present in the cell. 
5 Alternatively, endogenous expression of a member of the leukotriene 

pathway can be reduced by targeting deoxyribonucleotide sequences 
complementary to the regulatory region of the member of the leukotriene 
pathway (i.e., the promoter and/or enhancers) to form triple helical structures 
that prevent transcription of the gene in target cells in the body. (See 

10 generally, Helene, C, Anticancer Drug Des., 6(6):569-84 (1 991); Helene, C. 

et al 9 Ann. MY. Acad. Sci. 660:27-36 (1992); and Maher, L. J., Bioassays 
14(12):807-15 (1992)). Likewise, the antisense constructs described herein, 
by antagonizing the normal biological activity of one of the members of the 
leukotriene pathway, can be used in the manipulation of tissue, e.g., tissue 

15 differentiation, both in vivo and for ex vivo tissue cultures. Furthermore, the 

anti-sense techniques {e.g., microinjection of antisense molecules, or 
transfection with plasmids whose transcripts are anti-sense with regard to a 
nucleic acid RNA or nucleic acid sequence) can be used to investigate the role 
of one or more members of the leukotriene pathway in the development of 

20 disease-related conditions. Such techniques can be utilized in cell culture, but 

can also be used in the creation of transgenic animals. 

The therapeutic agents as described herein can be delivered in a 
composition, as described above, or by themselves. They can be administered 
systemically, or can be targeted to a particular tissue. The therapeutic agents 

25 can be produced by a variety of means, including chemical synthesis; 

recombinant production; in vivo production {e.g., a transgenic animal, such as 
U.S. Pat. No. 4,873,316 to Meade et al.) 9 for example, and can be isolated 
using standard means such as those described herein. In addition, a 
combination of any of the above methods of treatment (e.g., administration of 

30 non-altered polypeptide in conjunction with antisense therapy targeting altered 

mRNA for a member of the leukotriene pathway; administration of a first 
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splicing variant in conjunction with antisense therapy targeting a second 
splicing variant) can also be used. 

The invention additionally pertains to use of such therapeutic agents, 
as described herein, for the manufacture of a medicament for the treatment of 
5 MI, ACS, and/or atherosclerosis, e.g., using the methods described herein. 

MONITORING PROGRESS OF TREATMENT 

The current invention also pertains to methods of monitoring the 
response of an individual, such as an individual in one of the target 

10 populations described above, to treatment with a leukotriene synthesis 

inhibitor. Because the level of inflammatory markers can be elevated in 
individuals who are in the target populations described above, an assessment 
of the level of inflammatory markers of the individual both before, and during, 
treatment with the leukotriene synthesis inhibitor will indicate whether the 

15 treatment has successfully decreased production of leukotrienes in the arterial 

vessel wall or in bone-marrow derived inflammatory cells. 

For example, in one embodiment of the invention, an individual who is 
a member of a target population of individuals at risk for MI or ACS (e.g. 9 an 
individual in a target population described above, such as an individual at-risk 

20 due to a FLAP Ml-haplotype) can be assessed for response to treatment with a 

leukotriene synthesis inhibitor, by examining leukotriene levels in the 
individual. Serum, plasma or urinary leukotrienes (e.g., leukotriene E4, 
cysteinyl leukotriene 1), or ex vivo production of leukotrienes (e.g., in blood 
samples stimulated with a calcium ionophore to produce leukotrienes) can be 

25 measured before, and during or after treatment with the leukotriene synthesis 

inhibitor. The leukotriene level before treatment is compared with the 
leukotriene level during or after treatment. The efficacy of treatment is 
indicated by a decrease in leukotriene production: a level of leukotriene 
during or after treatment that is significantly lower than the level of 

30 leukotriene before treatment, is indicative of efficacy. A level that is lower 

during or after treatment can be shown, for example, by decreased serum or 
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urinary leukotrienes, or decreased ex vivo production of leukotrienes. A level 
that is "significantly lower", as used herein, is a level that is less than the 
amount that is typically found in control individuals), or is less in a 
comparison o;. disease risk in a population associated with the other bands of 
5 measurement (e.g. , the mean or median, the highest quartile or the highest 

quintile) compared to lower bands of measurement (e.g., the mean or median, 
the other quartiles; the other quintiles). 

In another embodiment of the invention, an individual who is a 
member of a target population of individuals at risk for MI or ACS (e.g., an 
10 individual in a target population described above, such as an individual at-risk 

due to elevated C-reactive protein) can be assessed for response to treatment 
with a leukotriene synthesis inhibitor, by examining levels of inflammatory 
markers in the individual. For example, levels of an inflammatory marker in 
an appropriate test sample (e.g., serum, plasma or urine) can be measured 
15 before, and during or after treatment with the leukotriene synthesis inhibitor. 

The level of the inflammatory marker before treatment is compared with the 
level of the inflammatory marker during or after treatment. The efficacy of 
treatment is indicated by a decrease in the level of the inflammatory marker, 
that is, a level of the inflammatory marker during or after treatment that is 
20 significantly lower (e.g., significantly lower), than the level of inflammatory 

marker before treatment, is indicative of efficacy. Representative 
inflammatory markers include: C-reactive protein (CRP), serum amyloid A, 
fibrinogen, a leukotriene, a leukotriene metabolite (e.g., cysteinyl leukotriene 
1), interleukin-6, tissue necrosis factor-alpha, soluble vascular cell adhesion 
molecules (sVCAM), soluble intervascular adhesion molecules (sICAM), E- 
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, matrix 
metalloprotease type-3, and matrix metalloprotease type-9. In a preferred 
embodiment, the marker is CRP. 
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PHARMACEUTICAL COMPOSITIONS 

The present invention also pertains to pharmaceutical compositions 
comprising agents described herein, for example, an agent that is a leukotriene 
synthesis inhibitor "as described herein. For instance, a leukotriene synthesis 
inhibitor can be formulated with a physiologically acceptable carrier or 
excipient to prepare a pharmaceutical composition. The carrier and 
composition can be sterile. The formulation should suit the mode of 
administration. 

Suitable pharmaceutically acceptable carriers include but are not 
limited to water, salt solutions (e.g. y NaCl), saline, buffered saline, alcohols, 
glycerol, ethanol, gum arabic, vegetable oils, benzyl alcohols, polyethylene 
glycols, gelatin, carbohydrates such as lactose, amylose or starch, dextrose, 
magnesium stearate, talc, silicic acid, viscous paraffin, perfume oil, fatty acid 
esters, hydroxymethylcellulose, polyvinyl pyrolidone, etc., as well as 
combinations thereof. The pharmaceutical preparations can, if desired, be 
mixed with auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting 
agents, emulsifiers, salts for influencing osmotic pressure, buffers, coloring, 
flavoring and/or aromatic substances and the like which do not deleteriously 
react with the active agents. 

The composition, if desired, can also contain minor amounts of wetting 
or emulsifying agents, or pH buffering agents. The composition can be a 
liquid solution, suspension, emulsion, tablet, pill, capsule, sustained release 
formulation, or powder. The composition can be formulated as a suppository, 
with traditional binders and carriers such as triglycerides. Oral formulation 
can include standard earners such as pharmaceutical grades of mannitol, 
lactose, starch, magnesium stearate, polyvinyl pyrollidone, sodium saccharine, 
cellulose, magnesium carbonate, etc. 

Methods of introduction of these compositions include, but are not 
limited to, intradermal, intramuscular, intraperitoneal, intraocular, intravenous, 
subcutaneous, topical, oral and intranasal. Other suitable methods of 
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introduction can also include gene therapy (as described below), rechargeable 
or biodegradable devices, particle acceleration devices ("gene guns") and slow 
release polymeric devices. The pharmaceutical compositions of this invention 
can also be administered as part of a combinatorial therapy with other agents. 

5 The composition can be formulated in accordance with the routine 

procedures as a pharmaceutical composition adapted for administration to 
human beings. For example, compositions for intravenous administration 
typically are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubilizing agent and a local anesthetic to 

0 ease pain at the site of the injection- Generally, the ingredients are supplied 

either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed 
container such as an ampule or sachette indicating the quantity of active agent. 
Where the composition is to be administered by infusion, it can be dispensed 

5 with an infusion bottle containing sterile pharmaceutical grade water, saline or 

dextrose/water. Where the composition is administered by injection, an 
ampule of sterile water for injection or saline can be provided so that the 
ingredients may be mixed prior to administration. 

For topical application, nonsprayable forms, viscous to semi-solid or 

0 solid forms comprising a carrier compatible with topical application and 

having a dynamic viscosity preferably greater than water, can be employed. 
Suitable formulations include but are not limited to solutions, suspensions, 
emulsions, creams, ointments, powders, enemas, lotions, sols, liniments, 
salves, aerosols, etc., which are, if desired, sterilized or mixed with auxiliary 

5 agents, e.g., preservatives, stabilizers, wetting agents, buffers or salts for 

influencing osmotic pressure, etc. The agent may be incorporated into a 
cosmetic formulation. For topical application, also suitable are sprayable 
aerosol preparations wherein the active ingredient, preferably in combination 
with a solid or liquid inert carrier material, is packaged in a squeeze bottle or 

3 in admixture with a pressurized volatile, normally gaseous propellant, e.g., 

pressurized air. 
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Agents described herein can be formulated as neutral or salt forms. 
Pharmaceutical^ acceptable salts include those formed with free amino 
groups such as those derived from hydrochloric, phosphoric, acetic, oxalic, 
tartaric acids, etc., and those formed with free carboxyl groups such as those 
derived from sodium, potassium, ammonium, calcium, ferric hydroxides, 
isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc. 

The agents are administered in a therapeutically effective amount. The 
amount of agents which will be therapeutically effective in the treatment of a 
particular disorder or condition will depend on the nature of the disorder or 
condition, and can be determined by standard clinical techniques. In addition, 
in vitro or in vivo assays may optionally be employed to help identify optimal 
dosage ranges. The precise dose to be employed in the formulation will also 
depend on the route of administration, and the seriousness of the symptoms, 
and should be decided according to the judgment of a practitioner and each 
patient's circumstances. Effective doses may be extrapolated from dose- 
response curves derived from in viti-o or animal model test systems. 

The invention also provides a pharmaceutical pack or kit comprising 
one or more containers filled with one or more of the ingredients of the 
pharmaceutical compositions of the invention. Optionally associated with 
such containers) can be a notice in the form prescribed by a governmental 
agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of 
manufacture, use of sale for human administration. The pack or kit can be 
labeled with information regarding mode of administration, sequence of drug 
administration {e.g., separately, sequentially or concurrently), or the like. The 
pack or kit may also include means for reminding the patient to take the 
therapy. The pack or kit can be a single unit dosage of the combination 
therapy or it can be a plurality of unit dosages, hi particular, the agents can be 
separated, mixed together in any combination, present in a single vial or tablet. 
Agents assembled in a blister pack or other dispensing means is preferred. For 
the purpose of this invention, unit dosage is intended to mean a dosage that is 
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dependent on the individual phannacodynamics of each agent and 
administered in FDA approved dosages in standard time courses. 

NUCLEIC ACIDS OF THE INVENTION 
FLAP Nucleic Acids, Portions and Variants 

In addition, the invention pertains to isolated nucleic acid molecules 
comprising a human FLAP nucleic acid. The term, "FLAP nucleic acid " as 
used herein, refers to an isolated nucleic acid molecule encoding FLAP 
polypeptide. The FLAP nucleic acid molecules of the present invention can 
be RNA, for example, mRNA, or DNA, such as cDNA and genomic DNA. 
DNA molecules can be double-stranded or single-stranded; single stranded 
RNA or DNA can be either the coding, or sense strand or the non-coding, or 
antisense strand. The nucleic acid molecule can include all or a portion of the 
coding sequence of the gene or nucleic acid and can further comprise 
additional non-coding sequences such as introns and non-coding 3' and 5' 
sequences (including regulatory sequences, for example, as well as promoters, 
transcription enhancement elements, splice donor/acceptor sites, etc.). 

For example, a FLAP nucleic acid can consist of SEQ ID NOs: 1 or 3 
or the complement thereof, or to a portion or fragment of such an isolated 
nucleic acid molecule (e.g., cDNA or the nucleic acid) that encodes FLAP 
polypeptide (e.g., a polypeptide such as SEQ ID NO: 2). In a preferred 
embodiment, the isolated nucleic acid molecule comprises a nucleic acid 
molecule selected from the group consisting of SEQ ID NOs: 1 or 3, or their 
complement thereof. 

Additionally, the nucleic acid molecules of the invention can be fused 
to a marker sequence, for example, a sequence that encodes a polypeptide to 
assist in isolation or purification of the polypeptide. Such sequences include, 
but are not limited to, those that encode a glutathione-S-transferase (GST) 
fusion protein and those that encode a hemagglutinin A (HA) polypeptide 
marker from influenza. 
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An "isolated" nucleic acid molecule, as used herein, is one that is 
separated from nucleic acids that normally flank the gene or nucleic acid 
sequence (as in genomic sequences) and/or has been completely or partially 
purified from other transcribed sequences (e.g., as in an RNA library). F°r 
example, an isolated nucleic acid of the invention may be substantially 
isolated with respect to the complex cellular milieu in which it naturally 
occurs, or culture medium when produced by rt combinant techniques, or 
chemical precursors or other chemicals when chemically synthesized. In some 
instances, the isolated material will form part of a composition (for example, a 
crude extract containing other substances), buffer system or reagent mix. In 
other circumstances, the material may be purified to essential homogeneity, 
for example as determined by PAGE or column chromatography such as 
HPLC. In certain embodiments, an isolated nucleic acid molecule comprises 
at least about 50, 80 or 90% (on a molar basis) of all macromolecular species 
present. With regard to genomic DNA, the term "isolated" also can refer to 
nucleic acid molecules that are separated from the chromosome with which 
the genomic DNA is naturally associated. For example, the isolated nucleic 
acid molecule can contain less than about 5 kb, including but not limited to 4 
kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotides which flank the nucleic 
acid molecule in the genomic DNA of the cell from which the nucleic acid 
molecule is derived. 

The nucleic acid molecule can be fused to other coding or regulatory 
sequences and still be considered isolated. Thus, recombinant DNA contained 
in a vector is included in the definition of "isolated" as used herein. Also, 
isolated nucleic acid molecules include recombinant DNA molecules in 
heterologous host cells, as well as partially or substantially purified DNA 
molecules in solution. "Isolated" nucleic acid molecules also encompass in 
vivo and in vitro RNA transcripts of the DNA molecules of the present 
invention. An isolated nucleic acid molecule or nucleic acid sequence can 
include a nucleic acid molecule or nucleic acid sequence that is synthesized 
chemically or by recombinant means. Therefore, recombinant DNA contained 
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in a vector is included in the definition of "isolated" as used herein. Also, 
isolated nucleotide sequences include recombinant DNA molecules in 
heterologous organisms, as well as partially or substantially purified DNA 
* molecules in solution. In vivo and in vitro RNA transcripts of the DNA 
5 molecules of the present invention are also encompassed by "isolated" 

nucleotide sequences. Such isolated nucleotide sequences are useful in the 
manufacture of the encoded polypeptide, as probes for isolating homologous 
sequences (e.g., from other mammalian species), for gene mapping (e.g., by in 
situ hybridization with chromosomes), or for detecting expression of the 
10 nucleic acid in tissue (e.g., human tissue), such as by Northern blot analysis. 

The present invention also pertains to nucleic acid molecules which are 
not necessarily found in nature but which encode a FLAP polypeptide (e.g., a 
polypeptide having an amino acid sequence comprising an amino acid 
sequence of SEQ ID NOs: 2), or another splicing variant of a FLAP 
15 polypeptide or polymorphic variant thereof. Thus, for example, DNA 

molecules that comprise a sequence that is different from the naturally 
occurring nucleic acid sequence but which, due to the degeneracy of the 
genetic code, encode a FLAP polypeptide of the present invention are also 
the subjects of this invention. The invention also encompasses nucleotide 
20 sequences encoding portions (fragments), or encoding variant polypeptides 

such as analogues or derivatives of a FLAP polypeptide. Such variants can 
be naturally occurring, such as in the case of allelic variation or single 
nucleotide polymorphisms, or non-nattirally-occxirring, such as those induced 
by various mutagens and mutagenic processes. Intended variations include, 
25 but are not limited to, addition, deletion and substitution of one or more 

nucleotides that can result in conservative or non-conservative amino acid 
changes, including additions and deletions. Preferably the nucleotide (and/or 
resultant amino acid) changes are silent or conserved; that is, they do not 
alter the characteristics or activity of a FLAP polypeptide. In one preferred 
30 embodiment, the nucleotide sequences are fragments that comprise one or 

more polymorphic microsatellite markers. In another preferred embodiment, 
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the nucleotide sequences are fragments that comprise one or more single 
nucleotide polymorphisms in a FLAP nucleic acid (e.g., the single nucleotide 
polymorphisms set forth in Table 3, below). 

Other alterations of the nucleic acid molecules of the invention can 
include, for example, labeling, methylation, internucleotide modifications such 
as uncharged linkages (e.g., methyl phosphonates, phosphotriesters, 
phosphoamidates, carbamates), charged linkages (e.g., phosphorothioates, 
phosphorodithioates), pendent moieties (e.g., polypeptides), intercalators (e.g., 
acridine, psoralen), chelators, alkylators, and modified linkages (e.g., alpha 
anomeric nucleic acids). Also included are synthetic molecules that mimic 
nucleic acid molecules in the ability to bind to a designated sequence via 
hydrogen bonding and other chemical interactions. Such molecules include, 
for example, those in which peptide linkages substitute for phosphate linkages 
in the backbone of the molecule. 

The invention also pertains to nucleic acid molecules that hybridize 
under high stringency hybridization conditions, such as for selective 
hybridization, to a nucleic acid sequence described herein (e.g., nucleic acid 
molecules which specifically hybridize to a nucleic acid sequence encoding 
polypeptides described herein, and, optionally, have an activity of the 
polypeptide). In one embodiment, the invention includes variants described 
herein which hybridize under high stringency hybridization conditions (e.g., 
for selective hybridization) to a nucleic acid sequence comprising a nucleic 
acid sequence selected from the group consisting of SEQ ID NOs: 1 or 3 or the 
complement thereof. In another embodiment, the invention includes variants 
described herein which hybridize under high stringency hybridization 
conditions (e.g., for selective hybridization) to a nucleic acid sequence 
encoding an amino acid sequence of SEQ ID NO: 2 or a polymorphic variant 
thereof. In a preferred embodiment, the variant that hybridizes under high 
stringency hybridizations has an activity of a FLAP. 

Such nucleic acid molecules can be detected and/or isolated by specific 
hybridization (e.g., under high stringency conditions). "Specific 
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hybridization," as used herein, refers to the ability of a first nucleic acid to 
hybridize to a second nucleic acid in a manner such that the first nucleic acid 
does not hybridize to any nucleic acid other than to the second nucleic acid 
(e.g., when the first nucleic acid has a higher similarity to the second nucleic 
acid than to any other nucleic acid in a sample wherein the hybridization is to 
be performed). "Stringency conditions" for hybridization is a term of art 
which refers to the incubation and wash conditions, e.g., conditions of 
temperature and buffer concentration, which permit hybridization of a 
particular nucleic acid to a second nucleic acid; the first nucleic acid may be 
perfectly {i.e., 100%) complementary to the second, or the first and second 
may share some degree of complementarity that is less than perfect {e.g., 70%, 
75%, 85%, 95%). For example, certain high stringency conditions can be used 
which distinguish perfectly complementary nucleic acids from those of less 
complementarity. "High stringency conditions", "moderate stringency 
conditions" and "low stringency conditions" for nucleic acid hybridizations 
are explained on pages 2.10.1-2.10.16 and pages 6.3.1-6.3.6 in Cuirent 
Protocols in Molecular Biology (Ausubel, F.M. et al, "Current Protocols in 
Molecular Biology", John Wiley & Sons, (1998), the entire teachings of which 
are incorporated by reference herein). The exact conditions which determine 
the stringency of hybridization depend not only on ionic strength {e.g., 0.2X 
SSC, 0.1X SSC), temperature {e.g, room temperature, 42°C, 68°C) and the 
concentration of destabilizing agents such as formamide or denaturing agents 
such as SDS, but also on factors such as the length of the nucleic acid 
sequence, base composition, percent mismatch between hybridizing sequences 
and the frequency of occurrence of subsets of that sequence within other non- 
identical sequences. Thus, equivalent conditions can be determined by 
varying one or more of these parameters while maintaining a similar degree of 
identity or similarity between the two nucleic acid molecules. Typically, 
conditions are used such that sequences at least about 60%, at least about 70%, 
at least about 80%, at least about 90% or at least about 95% or more identical 
to each other remain hybridized to one another. By varying hybridization 
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conditions from a level of stringency at which no hybridization occurs to a 
level at which hybridization is first observed, conditions which will allow a 
given sequence to hybridize (e.g., selectively) with the most similar sequences 
in the sample can be determined. 
5 Exemplary conditions are described in Krause, M.H. and S.A. 

Aaronson, Methods in Enzymology 200: 546-556 (1991), and in, Ausubel, et 
al. y "Current Protocols in Molecular Biology", John Wiley & Sons, (1998), 
which describes the determination of washing conditions for moderate or low 
stringency conditions. Washing is the step in which conditions are usually set 

10 so as to determine a minimum level of complementarity of the hybrids. 

Generally, starting from the lowest temperature at which only homologous 
hybridization occurs, each °C by which the final wash temperature is reduced 
(holding SSC concentration constant) allows an increase by 1% in the 
maximum extent of mismatching among the sequences that hybridize. 

1 5 Generally, doubling the concentration of SSC results in an increase in T m of - 

17°C. Using these guidelines, the washing temperature can be determined 
empirically for high, moderate or low stringency, depending on the level of 
mismatch sought. 

For example, a low stringency wash can comprise washing in a 

20 solution containing 0.2X SSC/0.1% SDS for 10 minutes at room temperature; 

a moderate stringency wash can comprise washing in a prewarmed solution 
(42°C) solution containing 0.2X SSC/0.1% SDS for 15 minutes at 42°C; and a 
high stringency wash can comprise washing in prewarmed (68°C) solution 
containing 0.1X SSC/0.1%SDS for 15 minutes at 68°C. Furthermore, washes 

25 can be performed repeatedly or sequentially to obtain a desired result as 

known in the art. Equivalent conditions can be determined by varying one or 
more of the parameters given as an example, as known in the art, while 
maintaining a similar degree of identity or similarity between the target 
nucleic acid molecule and the primer or probe used. 

30 The percent homology or identity of two nucleotide or amino acid 

sequences can be determined by aligning the sequences for optimal 
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comparison purposes (e.g., gaps can be introduced in the sequence of a first 
sequence for optimal alignment). The nucleotides or amino acids at 
corresponding positions are then compared, and the percent identity between 
the two sequences is a function of the number of identical positions shared by 
the sequences (i.e., % identity = # of identical positions/total # of positions x 
100). When a position in one sequence is occupied by the same nucleotide or 
amino acid residue as the corresponding position in the other sequence, then 
the molecules are homologous at that position. As used herein, nucleic acid or 
amino acid "homology" is equivalent to nucleic acid or amino acid "identity". 
In certain embodiments, the length of a sequence aligned for comparison 
purposes is at least 30%, for example, at least 40%, in certain embodiments at 
least 60%, and in other embodiments at least 70%, 80%, 90% or 95% of the 
length of the reference sequence. The actual comparison of the two sequences 
can be accomplished by well-known methods, for example, using a 
mathematical algorithm. A preferred, non-limiting example of such a 
mathematical algorithm is described in Karlin et ah, Proc. Natl. Acad. Set 
USA 90:5873-5877 (1993). Such an algorithm is incorporated into the 
NBLAST and XBLAST programs (version 2.0) as described in Altschul et al, 
Nucleic Acids Res. 25:389-3402 (1997). When utilizing BLAST and Gapped 
BLAST programs, the default parameters of the respective programs (e.g., 
NBLAST) can be used. In one embodiment, parameters for sequence 
comparison can be set at score=100, wordlength=12, or can be varied {e.g., 
W=5orW=20). 

Another preferred, non-limiting example of a mathematical algorithm 
utilized for the comparison of sequences is the algorithm of Myers and Miller, 
CABIOS 4(1): 11-17 (1988). Such an algorithm is incorporated into the 
ALIGN program (version 2.0) which is part of the GCG sequence alignment 
software package (Accelrys, Cambridge, UK). When utilizing the ALIGN 
program for comparing amino acid sequences, a PAM120 weight residue 
table, a gap length penalty of 12, and a gap penalty of 4 can be used. 
Additional algorithms for sequence analysis are known in the art and include 
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ADVANCE and ADAM as described in Torellis and Robotti, Comput. Appl. 
Biosci. 10:3-5 (1994); and FASTA described in Pearson and Lipman, Proc. 
Natl. Acad. Sci. USA 85:2444-8 (1988). 

In ano ther embodiment, the percent identity between two amino acid 

5 sequences can be accomplished using the GAP program in the GCG software 

package using either a BLOSUM63 matrix or a PAM250 matrix, and a gap 
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. In yet another 
embodiment, the percent identity between two nucleic acid sequences can be 
accomplished using the GAP program in the GCG software package using a 

0 gap weight of 50 and a length weight of 3 . 

The present invention also provides isolated nucleic acid molecules 
that contain a fragment or portion that hybridizes under highly stringent 
conditions to a nucleic acid sequence comprising SEQ ID NO: 1 or 3 or the 
complement of SEQ ED NO: 1 or 3, and also provides isolated nucleic acid 

1 5 molecules that contain a fragment or portion that hybridizes under highly 

stringent conditions to a nucleic acid sequence encoding an amino acid 
sequence of the invention or polymorphic variant thereof. The nucleic acid 
fragments of the invention are at least about 15, for example, at least about 18, 
20, 23 or 25 nucleotides, and can be 30, 40, 50, 100, 200 or more nucleotides 

20 in length. Longer fragments, for example, 30 or more nucleotides in length, 

encoding antigenic polypeptides described herein are particularly useful, such 
as for the generation of antibodies as described below. 

Probes and Primers 

25 In a related aspect, the nucleic acid fragments of the invention are used 

as probes or primers in assays such as those described herein. "Probes" or 
"primers" are oligonucleotides that hybridize in a base-specific manner to a 
complementary strand of nucleic acid molecules. Such probes and primers 
include polypeptide nucleic acids, as described in Nielsen etal.( Science 

30 254:1497-1500(1991)). 
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A probe or primer comprises a region of nucleic acid that hybridizes to 
at least about 15, for example about 20-25, and in certain embodiments about 
40, 50 or 75, consecutive nucleotides of a nucleic acid of the invention, such 
as a nucleic acid comprising a contiguous nucleic acid sequence of SEQ ID 
5 NOs: 1 or 3 or the complement of SEQ ID Nos: 1 or 3, or a nucleic acid 

sequence encoding an amino acid sequence of SEQ ID NO: 2 or polymorphic 
variant thereof. In preferred embodiments, a probe or primer comprises 100 or 
fewer nucleotides, in certain embodiments, from 6 to 50 nucleotides, for 
example, from 12 to 30 nucleotides. In other embodiments, the probe or 

10 primer is at least 70% identical to the contiguous nucleic acid sequence or to 

the complement of the contiguous nucleotide sequence, for example, at least 
80% identical, in certain embodiments at least 90% identical, and in other 
embodiments at least 95% identical, or even capable of selectively hybridizing 
to the contiguous nucleic acid sequence or to the complement of the 

15 contiguous nucleotide sequence. Often, the probe or primer further comprises 

a label, e.g., radioisotope, fluorescent compound, enzyme, or enzyme co- 
factor. 

The nucleic acid molecules of the invention such as those described 
above can be identified and isolated using standard molecular biology 

20 techniques and the sequence information provided herein. For example, 

nucleic acid molecules can be amplified and isolated using the polymerase 
chain reaction and synthetic oligonucleotide primers based on one or more of 
SEQ ID NOs: 1 or 3, or the complement thereof, or designed based on 
nucleotides based on sequences encoding one or more of the amino acid 

25 sequences provided herein. See generally PCR Technology: Principles and 

Applications forDNA Amplification (ed. H.A. Erlich, Freeman Press, NY, NY, 
1992); PCR Protocols: A Guide to Methods and Applications (Eds. Innis et 
aL, Academic Press, San Diego, CA, 1990); Mattila et aL, Nucl Acids Res. 
19:4967 (1991); Eckert et aL, PCR Methods and Applications 1:17 (1991); 

30 PCR (eds. McPherson et aL, TRL Press, Oxford); and U.S. Patent 4,683,202. 

The nucleic acid molecules can be amplified using cDNA, mRNA or genomic 
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DNA as a template, cloned into an appropriate vector and characterized by 
DNA sequence analysis. 

Other suitable amplification methods include the ligase chain reaction 
(LCR) (see Wu and Wallace, Genomics 4:560 (1989), Landegren et at, 
5 Science 241 : 1 077 (1 988), transcription amplification (Kwoh^f at, Proc. Natl 

Acad. Set USA 86:1173 (1989)), and self-sustained sequence replication 
(Guatelli et at, Proc. Nat Acad. Set USA 87:1874 (1990)) and nucleic acid 
based sequence amplification (NASBA). The latter two amplification 
methods involve isothermal reactions based on isothermal transcription, which 
10 produce both single stranded RNA (ssRNA) and double stranded DNA 

(dsDNA) as the amplification products in a ratio of about 30 or 100 to 1, 
respectively. 

The amplified DNA can be labeled, for example, radiolabeled, and 
used as a probe for screening a cDNA library derived from human cells, 

15 mRNA in zap express, ZIPLOX or other suitable vector. Corresponding 

clones can be isolated, DNA can obtained following in vivo excision, and the 
cloned insert can be sequenced in either or both orientations by art recognized 
methods to identify the correct reading frame encoding a polypeptide of the 
appropriate molecular weight. For example, the direct analysis of the nucleic 

20 acid molecules of the present invention can be accomplished using well- 

known methods that are commercially available. See, for example, Sambrook 
et at, Molecular Cloning, A Laboratory Manual (2nd Ed., CSHP, New York 
1989); Zyskind et at, Recombinant DNA Laboratory Manual, (Acad. Press, 
1988)). Using these or similar methods, the polypeptide and the DNA 

25 encoding the polypeptide can be isolated, sequenced and further characterized. 

Antisense nucleic acid molecules of the invention can be designed 
using the nucleotide sequences of SEQ ID NOs: 1 or 3 and/or the complement 
of one or more of SEQ ID NOs: 1 or 3 and/or a portion of one or more of SEQ 
ID NOs: 1 or 3 or the complement of one or more of SEQ ID NOs: 1 or 3 

30 and/or a sequence encoding the amino acid sequences of SEQ ID NOs: 2 or 

encoding a portion of one or more of SEQ ID NOs: 1 or 3 or their 
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complement. They can be constructed using chemical synthesis and 
enzymatic ligation reactions using procedures known in the art. For example, 
an antisense nucleic acid molecule (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously 

5 modified nucleotides designed to increase the biological stability of the 

molecules or to increase the physical stability of the duplex formed between 
the antisense and sense nucleic acids, e.g., phosphorothioate derivatives and 
acridine substituted nucleotides can be used. Alternatively, the antisense 
nucleic acid molecule can be produced biologically using an expression vector 

10 into which a nucleic acid molecule has been subcloned in an antisense 

orientation (i.e., RNA transcribed from the inserted nucleic acid molecule will 
be of an antisense orientation to a target nucleic acid of interest). 

The nucleic acid sequences can also be used to compare with 
endogenous DNA sequences in patients to identify one or more of the 

15 disorders related to FLAP, and as probes, such as to hybridize and discover 

related DNA sequences or to subtract out known sequences from a sample. 
The nucleic acid sequences can further be used to derive primers for genetic 
fingerprinting, to raise anti-polypeptide antibodies using DNA immunization 
techniques, and as an antigen to raise anti-DNA antibodies or elicit immune 

20 responses. Portions or fragments of the nucleotide sequences identified herein 

(and the corresponding complete gene sequences) can be used in numerous 
ways as polynucleotide reagents. For example, these sequences can be used 
to: (i) map their respective genes on a chromosome; and, thus, locate gene 
regions or nucleic acid regions associated with genetic disease; (ii) identify an 

25 individual from a minute biological sample (tissue typing); and (Hi) aid in 

forensic identification of a biological sample. Additionally, the nucleotide 
sequences of the invention can be used to identify and express recombinant 
polypeptides for analysis, characterization or therapeutic use, or as markers for 
tissues in which the corresponding polypeptide is expressed, either 

30 constitutively, during tissue differentiation, or in diseased states. The nucleic 

acid sequences can additionally be used as reagents in the screening and/or 
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diagnostic assays described herein, and can also be included as components of 
kits (e.g., reagent kits) for use in the screening and/or diagnostic assays 
described herein. 

5 Vectors 

Another aspect of the invention pertains to nucleic acid constructs 
containing a nucleic acid molecule of SEQ ID NOs: 1 or 3 or the complement 
thereof (or a portion thereof). Yet another aspect of the invention pertains to 
nucleic acid constructs containing a nucleic acid molecule encoding an amino 

10 acid of SEQ ID NO: 2 or polymorphic variant thereof. The constructs 

comprise a vector (e.g., an expression vector) into which a sequence of the 
invention has been inserted in a sense or antisense orientation. As used herein, 
the term "vector" refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a 

15 "plasmid", which refers to a circular double stranded DNA loop into which 

additional DNA segments can be ligated. Another type of vector is a viral 
vector, wherein additional DNA segments can be ligated into the viral 
genome. Certain vectors are capable of autonomous replication in a host cell 
into which they are introduced {e.g., bacterial vectors having a bacterial origin 

20 of replication and episomal mammalian vectors). Other vectors (e.g., non- 

episomal mammalian vectors) are integrated into the genome of a host cell 
upon introduction into the host cell, and thereby are replicated along with the 
host genome. Moreover, certain vectors, such as expression vectors, are 
capable of directing the expression of genes or nucleic acids to which they are 

25 operably linked. In general, expression vectors of utility in recombinant DNA 

techniques are often in the form of plasmids. However, the invention is 
intended to include such other forms of expression vectors, such as viral 
vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses) that serve equivalent functions. 

30 Preferred recombinant expression vectors of the invention comprise a 

nucleic acid molecule of the invention in a form suitable for expression of the 
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nucleic acid molecule in a host cell. This means that the recombinant 
expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, which is operably linked to 
the nucleic acid sequence to be expressed. Within a recombinant expression 

5 vector, "operably linked" or "operatively linked" is intended to mean that the 

nucleic acid sequence of interest is linked to the regulatory sequence(s) in a 
manner which allows for expression of the nucleic acid sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is 
introduced into the host cell). The term "regulatory sequence" is intended to 

10 include promoters, enhancers and other expression control elements (e.g., 

polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel, "Gene Expression Technology", Methods in 
Enzymology 185, Academic Press, San Diego, CA (1990). Regulatory 
sequences include those which direct constitutive expression of a nucleic acid 

15 sequence in many types of host cell and those which direct expression of the 

nucleic acid sequence only in certain host cells (e.g., tissue-specific regulatory 
sequences). It will be appreciated by those skilled in the art that the design of 
the expression vector can depend on such factors as the choice of the host cell 
to be transformed and the level of expression of polypeptide desired. The 

20 expression vectors of the invention can be introduced into host cells to thereby 

produce polypeptides, including fusion polypeptides, encoded by nucleic acid 
molecules as described herein. 

The recombinant expression vectors of the invention can be designed 
for expression of a polypeptide of the invention in prokaryotic or eukaryotic 

25 cells, e.g., bacterial cells such as E. coli, insect cells (using baculovirus 

expression vectors), yeast cells or mammalian cells. Suitable host cells are 
discussed further in Goeddel, supra. Alternatively, the recombinant 
expression vector can be transcribed and translated in vitro, for example using 
T7 promoter regulatory sequences and T7 polymerase. 

30 Another aspect of the invention pertains to host cells into which a 

recombinant expression vector of the invention has been introduced. The 
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terms "host cell" and "recombinant host cell" are used interchangeably herein. 
It is understood that such terms refer not only to the particular subject cell but 
also to the progeny or potential progeny of such a cell. Because certain 
modifications may occur in succeeding generations due to either mutation or 

5 environmental influences, such progeny may not, in fact, be identical to the 

parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, a 
nucleic acid molecule of the invention can be expressed in bacterial cells (e.g., 
E. coli), insect cells, yeast or mammalian cells (such as Chinese hamster ovary 

10 cells (CHO) or COS cells). Other suitable host cells are known to those 

skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the 
terms 'transformation" and 'transfection" are intended to refer to a variety of 

15 art-recognized techniques for introducing a foreign nucleic acid molecule 

(e.g., DNA) into a host cell, including calcium phosphate or calcium chloride 
co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells 
can be found in Sambrook, et al. (supra), and other laboratory manuals. 

20 For stable transfection of mammalian cells, it is known that, depending 

upon the expression vector and transfection technique used, only a small 
fraction of cells may integrate the foreign DNA into their genome. In order to 
identify and select these integrants, a gene or nucleic acid that encodes a 
selectable marker (e.g., for resistance to antibiotics) is generally introduced 

25 into the host cells along with the gene or nucleic acid of interest. Preferred 

selectable markers include those that confer resistance to drugs, such as G418, 
hygromycin and methotrexate. Nucleic acid molecules encoding a selectable 
marker can be introduced into a host cell on the same vector as the nucleic 
acid molecule of the invention or can be introduced on a separate vector. 

30 Cells stably transfected with the introduced nucleic acid molecule can be 
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identified by drug selection (e.g., cells that have incorporated the selectable 
marker gene or nucleic acid will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic host cell or 
eukaryotic host cell in culture can be used to produce (i.e., express) a 

5 polypeptide of the invention. Accordingly, the invention further provides 

methods for producing a polypeptide using the host cells of the invention. In 
one embodiment, the method comprises culturing the host cell of invention 
(into which a recombinant expression vector encoding a polypeptide of the 
invention has been introduced) in a suitable medium such that the polypeptide 

10 is produced. In another embodiment, the method further comprises isolating 

the polypeptide from the medium or the host cell. 

The host cells of the invention can also be used to produce nonhuman 
transgenic animals. For example, in one embodiment, a host cell of the 
invention is a fertilized oocyte or an embryonic stem cell into which a nucleic 

15 acid molecule of the invention has been introduced (e.g., an exogenous FLAP 

nucleic acid, or an exogenous nucleic acid encoding a FLAP polypeptide). 
Such host cells can then be used to create non-human transgenic animals in 
which exogenous nucleotide sequences have been introduced into the genome 
or homologous recombinant animals in which endogenous nucleotide 

20 sequences have been altered. Such animals are useful for studying the 

function and/or activity of the nucleic acid sequence and polypeptide encoded 
by the sequence and for identifying and/or evaluating modulators of their 
activity. As used herein, a "transgenic animal" is a non-human animal, 
preferably a mammal, more preferably a rodent such as a rat or mouse, in 

25 which one or more of the cells of the animal include a transgene. Other 

examples of transgenic animals include non-human primates, sheep, dogs, 
cows, goats, chickens and amphibians. A transgene is exogenous DNA which 
is integrated into the genome of a cell from which a transgenic animal 
develops and which remains in the genome of the mature animal, thereby 

30 directing the expression of an encoded gene product in one or more cell types 

or tissues of the transgenic animal. As used herein, an "homologous 
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recombinant animal" is a non-human animal, preferably a mammal, more 
preferably a mouse, in which an endogenous gene has been altered by 
homologous recombination between the endogenous gene and an exogenous 
DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of 
the animal, prior to development of the animal. 

Methods for generating transgenic animals via embryo manipulation 
and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866 and 4,870,009, U.S. Pat. No. 4,873,191 and in Hogan, Manipulating 
the Mouse Embryo (Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., 1986). Methods for constructing homologous recombination 
vectors and homologous recombinant animals are described further in Bradley, 
Current Opinion in BioTechnology 2:823-829 (1991) and in PCT Publication 
Nos. WO 90/1 1354, WO 91/01 140, WO 92/0968, and WO 93/04169. Clones 
of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut et ah, Nature 385:810-813 
(1997) and PCT Publication Nos. WO 97/07668 and WO 97/07669. 

POLYPEPTIDES OF THE INVENTION 

The present invention also pertains to isolated polypeptides encoded by 
FLAP nucleic acids ("FLAP polypeptides"), and fragments and variants 
thereof, as well as polypeptides encoded by nucleotide sequences described 
herein {e.g., other splicing variants). The term ''polypeptide" refers to a 
polymer of amino acids, and not to a specific length; thus, peptides, 
oligopeptides and proteins are included within the definition of a polypeptide. 
As used herein, a polypeptide is said to be "isolated" or "purified" when it is 
substantially free of cellular material when it is isolated from recombinant and 
non-recombinant cells, or free of chemical precursors or other chemicals when 
it is chemically synthesized. A polypeptide, however, can be joined to another 
polypeptide with which it is not normally associated in a cell {e.g., in a "fusion 
protein") and still be "isolated" or "purified." 
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The polypeptides of the invention can be purified to homogeneity. It is 
understood, however, that preparations in which the polypeptide is not purified 
to homogeneity are useful. The critical feature is that the preparation allows 
for the desired function of the polypeptide, even in the presence of 
considerable amounts of other components. Thus, the invention encompasses 
various degrees of purity. In one embodiment, the language "substantially 
free of cellular material" includes preparations oithe polypeptide having less 
than about 30% (by dry weight) other proteins (i.e., contaminating protein), 
less than about 20% other proteins, less than about 10% other proteins, or less 
than about 5% other proteins. 

When a polypeptide is recombinantly produced, it can also be 
substantially free of culture medium, i.e., culture medium represents less than 
about 20%, less than about 10%, or less than about 5% of the volume of the 
polypeptide preparation. The language "substantially free of chemical 
precursors or other chemicals" includes preparations of the polypeptide in 
which it is separated from chemical precursors or other chemicals that are 
involved in its synthesis. In one embodiment, the language "substantially free 
of chemical precursors or other chemicals" includes preparations of the 
polypeptide having less than about 30% (by dry weight) chemical precursors 
or other chemicals, less than about 20% chemical precursors or other 
chemicals, less than about 10% chemical precursors or other chemicals, or less 
than about 5% chemical precursors or other chemicals. 

In one embodiment, a polypeptide of the invention comprises an amino 
acid sequence encoded by a nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO: 1 or 3, or the 
complement of SEQ ID NO: 1 or 3, or portions thereof, or a portion or 
polymorphic variant thereof. However, the polypeptides of the invention also 
encompass fragment and sequence variants. Variants include a substantially 
homologous polypeptide encoded by the same genetic locus in an organism, 
i.e., an allelic variant, as well as other splicing variants. Variants also 
encompass polypeptides derived from other genetic loci in an organism, but 
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having substantial homology to a polypeptide encoded by a nucleic acid 
molecule comprising a nucleic acid sequence selected from the group 
consisting of SEQ ID NOs: 1 or 3 or their complement, or portions thereof, or 
having substantial homology to a polypeptide encoded by a nucleic acid 

5 molecule comprising a nucleic acid sequence selected from the group 

consisting of nucleotide sequences encoding SEQ ID NO: 2 or polymorphic 
variants thereof Variants also include polypeptides substantially homologous 
or identical to these polypeptides but derived from another organism, z.e., an 
ortholog. Variants also include polypeptides that are substantially 

10 homologous or identical to these polypeptides that are produced by chemical 

synthesis. Variants also include polypeptides that are substantially 
homologous or identical to these polypeptides that are produced by 
recombinant methods. 

As used herein, two polypeptides (or a region of the polypeptides) are 

15 substantially homologous or identical when the amino acid sequences are at 

least about 45-55%, in certain embodiments at least about 70-75%, and in 
other embodiments at least about 80-85%, and in others greater than about 
90% or more homologous or identical. A substantially homologous amino 
acid sequence, according to the present invention, will be encoded by a nucleic 

20 acid molecule hybridizing to SEQ ID NO: 1 or 3 or portion thereof, under 

stringent conditions as more particularly described above, or will be encoded 
by a nucleic acid molecule hybridizing to a nucleic acid sequence encoding 
SEQ ED NO: 2 or a portion thereof or polymorphic variant thereof, under 
stringent conditions as more particularly described thereof. 

25 The invention also encompasses polypeptides having a lower degree of 

identity but having sufficient similarity so as to perform one or more of the 
same functions performed by a polypeptide encoded by a nucleic acid 
molecule of the invention. Similarity is determined by conserved amino acid 
substitution. Such substitutions are those that substitute a given amino acid in 

30 a polypeptide by another amino acid of like characteristics. Conservative 

substitutions are likely to be phenotypically silent. Typically seen as 
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conservative substitutions are the replacements, one for another, among the 
aliphatic amino acids Ala, Val, Leu and He; interchange of the hydroxyl 
residues Ser and Thr, exchange of the acidic residues Asp and Glu, 
substitution between the amide residues Asn and Gin, exchange of the basic 
5 residues Lys and Axg and replacements among the aromatic residues Phe and 

Tyr. Guidance concerning which amino acid changes are likely to be 
phenotypically silent are found in Bowie et aL, Science 247:1306-1310 
(1990). 

A variant polypeptide can differ in amino acid sequence by one or 

10 more substitutions, deletions, insertions, inversions, fusions, and truncations or 

a combination of any of these. Further, variant polypeptides can be fully 
functional or can lack function in one or more activities. Fully functional 
variants typically contain only conservative variation or variation in non- 
critical residues or in non-critical regions. Functional variants can also contain 

1 5 substitution of similar amino acids that result in no change or an insignificant 

change in function. Alternatively, such substitutions may positively or 
negatively affect function to some degree. Non-functional variants typically 
contain one or more non-conservative amino acid substitutions, deletions, 
insertions, inversions, or truncation or a substitution, insertion, inversion, or 

20 deletion in a critical residue or critical region. 

Amino acids that are essential for function can be identified by 
methods known in the art, such as site-directed mutagenesis or alanine- 
scanning mutagenesis (Cunningham et aL, Science 244:1081-1085 (1989)). 
The latter procedure introduces single alanine mutations at every residue in the 

25 molecule. The resulting mutant molecules are then tested for biological 

activity in vitro, or in vitro proliferative activity. Sites that are critical for 
polypeptide activity can also be determined by structural analysis such as 
crystallization, nuclear magnetic resonance or photoaffinity labeling (Smith et 
aL, J. MoL Biol 224:899-904 (1992); de Vos et aL, Science 255:306-312 

30 (1992)). 
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The invention also includes fragments of the polypeptides of the 
invention. Fragments can be derived from a polypeptide encoded by a nucleic 
acid molecule comprising SEQ ID NO: 1 or 3, or the complement of SEQ ID 
NO: 1 or 3 (or other variants). However, the invention also encompasses 
fragments of the variants of the polypeptides described herein. As used 
herein, a fragment comprises at least 6 contiguous amino acids. Useful 
fragments include those that retain one or more of the biological activities of 
the polypeptide as well as fragments that can be used as an immunogen to 
generate polypeptide-specific antibodies. 

Biologically active fragments (peptides which are, for example, 6, 9, 
12, 15, 16, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or more amino acids in 
length) can comprise a domain, segment, or motif that has been identified by 
analysis of the polypeptide sequence using well-known methods, e.g., signal 
peptides, extracellular domains, one or more transmembrane segments or 
loops, ligand binding regions, zinc finger domains, DNA binding domains, 
acylation sites, glycosylation sites, or phosphorylation sites. 

Fragments can be discrete (not fused to other amino acids or 
polypeptides) or can be within a larger polypeptide. Further, several 
fragments can be comprised within a single larger polypeptide. In one 
embodiment a fragment designed for expression in a host can have 
heterologous pre- and pro-polypeptide regions fused to the amino terminus of 
the polypeptide fragment and an additional region fused to the carboxyl 
terminus of the fragment. 

The invention thus provides chimeric or fusion polypeptides. These 
comprise a polypeptide of the invention operatively linked to a heterologous 
protein or polypeptide having an amino acid sequence not substantially 
homologous to the polypeptide. "Operatively linked" indicates that the 
polypeptide and the heterologous protein are fused in-frame. The 
heterologous protein can be fused to the N-terminus or C-terminus of the 
polypeptide. In one embodiment the fusion polypeptide does not affect 
function of the polypeptide per se. For example, the fusion polypeptide can be 
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a GST-fosion polypeptide in which the polypeptide sequences are fused to the 
C-terminus of the GST sequences. Other types of fusion polypeptides include, 
but are not limited to, enzymatic fusion polypeptides, for example beta- 
galactosidase fusions, yeast two-hybrid GAL fusions, poly-His fusions and Ig 
fusions. Such fusion polypeptides, particularly poly-His fusions, can facilitate 
the purification of recombinant polypeptide. In certain host cells (e.g., 
mammalian host cells), expression and/or secretion of a polypeptide can be 
increased using a heterologous signal sequence. Therefore, in another 
embodiment, the fusion polypeptide contains a heterologous signal sequence 
at its N-terminus. 

EP-A-0 464 533 discloses fusion proteins comprising various portions 
of immunoglobulin constant regions. The Fc is useful in therapy and 
diagnosis and thus results, for example, in improved pharmacokinetic 
properties (EP-A 0232 262). In drug discovery, for example, human proteins 
have been fused with Fc portions for the purpose of high-througjiput screening 
assays to identify antagonists. Bennett et aL 9 Journal of Molecular 
Recognition, 5:52-58 (1995) and Johanson et aL, TJte Journal of Biological 
Chemistry, 270,16:9459-9471 (1995). Thus, this invention also encompasses 
soluble fusion polypeptides containing a polypeptide of the invention and 
various portions of the constant regions of heavy or light chains of 
immunoglobulins of various subclasses (IgG, IgM, IgA, IgE). 

A chimeric or fusion polypeptide can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance 
with conventional techniques. In another embodiment, the fusion gene can be 
synthesized by conventional techniques including automated DNA 
synthesizers. Alternatively, PCR amplification of nucleic acid fragments can 
be carried out using anchor primers which give rise to complementary 
overhangs between two consecutive nucleic acid fragments which can 
subsequently be annealed and re-amplified to generate a chimeric nucleic acid 
sequence (see Ausubel et aL, Cuin-ent Protocols in Molecular Biology, 1992). 
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Moreover, many expression vectors are commercially available that already 
encode a fusion moiety (e.g., a GST protein). A nucleic acid molecule 
encoding a polypeptide of the invention can be cloned into such an expression 
vector such that the fusion moiety is linked in-frame to the polypeptide. 

5 The isolated polypeptide can be purified from cells that naturally 

express it, purified from cells that have been altered to express it 
(recombinant), or synthesized using known protein synthesis methods. In one 
embodiment, the polypeptide is produced by recombinant DNA techniques. 
For example, a nucleic acid molecule encoding the polypeptide is cloned into 

10 an expression vector, the expression vector introduced into a host cell and the 

polypeptide expressed in the host cell. The polypeptide can then be isolated 
from the cells by an appropriate purification scheme using standard protein 
purification techniques. 

The polypeptides of the present invention can be used to raise 

15 antibodies or to elicit an immune response. The polypeptides can also be used 

as a reagent, e.g., a labeled reagent, in assays to quantitatively determine 
levels of the polypeptide or a molecule to which it binds (e.g., a ligand) in 
biological fluids. The polypeptides can also be used as markers for cells or 
tissues in which the corresponding polypeptide is preferentially expressed, 

20 either constitutively, during tissue differentiation, or in diseased states. The 

polypeptides can be used to isolate a corresponding binding agent, e.g., ligand, 
such as, for example, in an interaction trap assay, and to screen for peptide or 
small molecule antagonists or agonists of the binding interaction. For 
example, because members of the leukotriene pathway including FLAP bind 

25 to receptors, the leukotriene pathway polypeptides can be used to isolate such 

receptors. 

ANTIBODIES OF THE INVENTION 

Polyclonal and/or monoclonal antibodies that specifically bind one 
30 form of the polypeptide or nucleic acid product (e.g., a polypeptide encoded 

by a nucleic acid having a SNP as set forth in Table 3), but not to another form 
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of the polypeptide or nucleic acid product, are also provided. Antibodies are 
also provided which bind a portion of either polypeptide encoded by nucleic 
acids of the invention (e.g., SEQ ID NO: 1 or SEQ ED NO:3, or the 
complement oi SEQ ID NO: 1 or SEQ ID NO:3), or to a polypeptide encoded 
by nucleic acids of the invention that contain a polymorphic site or sites. The 
invention also provides antibodies to the polypeptides and polypeptide 
fragments of the invention, or a portion thereof, or having an amino acid 
sequence encoded by a nucleic acid molecule comprising all or a portion of 
SEQ ID NOs: 1 or 3, or the complement thereof, or another variant or portion 
thereof. 

The term "antibody" as used herein refers to immunoglobulin 
molecules and immunologically active portions of immunoglobulin molecules, 
z.e., molecules that contain an antigen binding site that specifically binds an 
antigen. A molecule that specifically binds to a polypeptide of the invention is 
a molecule that binds to that polypeptide or a fragment thereof, but does not 
substantially bind other molecules in a sample, e.g., a biological sample, 
which naturally contains the polypeptide. Examples of immunologically 
active portions of immunoglobulin molecules include F(ab) and F(ab')2 
fragments which can be generated by treating the antibody with an en2yme 
such as pepsin. The invention provides polyclonal and monoclonal antibodies 
that bind to a polypeptide of the invention. The term "monoclonal antibody" 
or "monoclonal antibody composition", as used herein, refers to a population 
of antibody molecules that contain only one species of an antigen binding site 
capable of immunoreacting with a particular epitope of a polypeptide of the 
invention. A monoclonal antibody composition thus typically displays a 
single binding affinity for a particular polypeptide of the invention with which 
it immunoreacts. 

Polyclonal antibodies can be prepared as described above by 
immunizing a suitable subject with a desired irnmunogen, e.g., polypeptide of 
the invention or fragment thereof. The antibody titer in the immunized subject 
can be monitored over time by standard techniques, such as with an enzyme 
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linked immunosorbent assay (ELISA) using immobilized polypeptide. If 
desired, the antibody molecules directed against the polypeptide can be 
isolated from the mammal {e.g., from the blood) and further purified by well- 
known techniques, such as protein A chromatography to obtain the IgG 
fraction. At an appropriate time after immunization, e.g., when the antibody 
titers are highest, antibody-producing cells can be obtained from the subject 
and used to prepare monoclonal antibodies by standard techniques, such as the 
hybridoma technique originally described by Kohler and Milstein, Nature 
256:495-497 (1975), the human B cell hybridoma technique (Kozbor et al, 
Immunol Today 4:72 (1983)); the EBV-hybridoma technique (Cole et al, 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, 1985, Inc., pp. 77- 
96); or trioma techniques. The technology for producing hybridomas is well 
known (see generally Current Protocols in Immunology (1994) Coligan et al 
(eds.) John Wiley & Sons, Inc., New York, NY). Briefly, an immortal cell 
line (typically a myeloma) is fused to lymphocytes (typically splenocytes) 
from a mammal immunized with an immunogen as described above, and the 
culture supernatants of the resulting hybridoma cells are screened to identify a 
hybridoma producing a monoclonal antibody that binds a polypeptide of the 
invention. 

Any of the many well known protocols used for fusing lymphocytes 
and immortalized cell lines can be applied for the purpose of generating a 
monoclonal antibody to a polypeptide of the invention (see, e.g., Cwrent 
Protocols in Immunology, supra; Galfre et al, Nature 266:55052 (1977); R.H. 
Kenneth, in Monoclonal Antibodies: A New Dimension In Biological 
Analyses, Plenum Publishing Coip., New York, New York (1980); and Lerner, 
Yale J. Biol Med. 54:387-402 (1981). Moreover, the ordinarily skilled worker 
will appreciate that there are many variations of such methods that also would 
be useful. 

Alternative to preparing monoclonal antibody-secreting hybridomas, a 
monoclonal antibody to a polypeptide of the invention can be identified and 
isolated by screening a recombinant combinatorial immunoglobulin library 
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{e.g. 9 an antibody phage display library) with the polypeptide to thereby isolate 
immunoglobulin library members that bind the polypeptide. Kits for 
generating and screening phage display libraries are commercially available 
(e.g. 9 thz¥hzrmaciaReco?7ibiria?tt Phage Antibody System, Catalog No. 27- 
9400-01 ; and the Stratagene SwfZAP™ Phage Display Kit, Catalog No. 
240612). Additionally, examples of methods and reagents particularly 
amenable for use in generating and screening antibody display library can be 
found in, for example, U.S. Patent No. 5,223,409; PCT Publication No. WO 
92/18619; PCT Publication No. WO 91/17271; PCT Publication No. WO 
92/20791; PCT Publication No. WO 92/15679; PCT Publication No. WO 
93/01288; PCT Publication No. WO 92/01047; PCT Publication No. WO 
92/09690; PCT Publication No. WO 90/02809; Fuchs et al 9 Bio/Technology 
9: 1370-1372 (1991); Hay et al 9 Hum. Antibod. Hybridomas 3:81-85 (1992); 
Huse et al, Science 246:1275-1281 (1989); Griffiths et al 9 EMBO J. 12:725- 
734 (1993). 

Additionally, recombinant antibodies, such as chimeric and humanized 
monoclonal antibodies, comprising both human and non-human portions, 
which can be made using standard recombinant DNA techniques, are within 
the scope of the invention. Such chimeric and humanized monoclonal 
antibodies can be produced by recombinant DNA techniques known in the art. 

In general, antibodies of the invention (e.g., a monoclonal antibody) 
can be used to isolate a polypeptide of the invention by standard techniques, 
such as affinity chromatography or immunoprecipitation. A polypeptide- 
specific antibody can facilitate the purification of natural polypeptide from 
cells and of recombinantly produced polypeptide expressed in host cells. 
Moreover, an antibody specific for a polypeptide of the invention can be used 
to detect the polypeptide (e.g. 9 in a cellular lysate, cell supernatant, or tissue 
sample) in order to evaluate the abundance and pattern of expression of the 
polypeptide. Antibodies can be used diagnostically to monitor protein levels 
in tissue as part of a clinical testing procedure, e.g. 9 to, for example, determine 
the efficacy of a given treatment regimen. Detection can be facilitated by 



WO 2004/035741 



PCT/US2003/032556 



-88- 

coupling the antibody to a detectable substance. Examples of detectable 
substances include various enzymes, prosthetic groups, fluorescent materials, 
luminescent materials, bioluminescent materials, and radioactive materials. 
Examples of suitable enzymes include horseradish peroxidase, alkaline 
phosphatase, B-galactosidase, or acetylcholinesterase; examples of suitable 
prosthetic group complexes include streptavidin/biotin and avidin/biotin; 
examples of suitable fluorescent materials include umbelliferone, fluorescein, 
fluorescein isothiocyanate, rhodamine, dichlorotriazmylamine fluorescein, 
dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, 
luciferin and aequorin, and examples of suitable radioactive material include 
,2 V 31 I, 35 Sor 3 H. 

As described above, antibodies to leukotrienes can be used in the 
methods of the invention. The methods described herein can be used to 
generate such antibodies for use in the methods. 

DIAGNOSTIC ASSAYS 

The nucleic acids, probes, primers, polypeptides and antibodies 
described herein can be used in methods of diagnosis of MI or diagnosis of a 
susceptibility to MI or to a disease or condition associated with an MI gene, 
such as FLAP, as well as in kits useful for diagnosis of MI or a susceptibility 
to MI or to a disease or condition associated with FLAP, hi one embodiment, 
the kit useful for diagnosis of MI or susceptibility to MI, or to a disease or 
condition associated with FLAP comprises primers as described herein, 
wherein the primers contain one or more of the SNPs identified in Table 3. 

In one embodiment of the invention, diagnosis of MI or susceptibility 
to MI (or diagnosis of or susceptibility to a disease or condition associated 
with FLAP), is made by detecting a polymorphism in a FLAP nucleic acid as 
described herein. The polymorphism can be an alteration in a FLAP nucleic 
acid, such as the insertion or deletion of a single nucleotide, or of more than 
one nucleotide, resulting in a frame shift alteration; the change of at least one 
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nucleotide, resulting in a change in the encoded amino acid; the change of at 
least one nucleotide, resulting in the generation of a premature stop codon; the 
deletion of several nucleotides, resulting in a deletion of one or more amino 
acids encoded by the nucleotides; the insertion of one or several nucleotides, 
such as by unequal recombination or gene conversion, resulting in an 
interruption of the coding sequence of the gene or nucleic acid; duplication of 
all or a part of the gene or nucleic acid; transposition of all or a part of the 
gene or nucleic acid; or rearrangement of all or a part of the gene or nucleic 
acid. More than one such alteration may be present in a single gene or nucleic 
acid. Such sequence changes cause an alteration in the polypeptide encoded 
by a FLAP nucleic acid. For example, if the alteration is a frame shift 
alteration, the frame shift can result in a change in the encoded amino acids, 
and/or can result in the generation of a premature stop codon, causing 
generation of a truncated polypeptide. Alternatively, a polymorphism 
associated with a disease or condition associated with a FLAP nucleic acid or 
a susceptibility to a disease or condition associated with a FLAP nucleic acid 
can be a synonymous alteration in one or more nucleotides (z.e., an alteration 
that does not result in a change in the polypeptide encoded by a FLAP nucleic 
acid). Such a polymorphism may alter splicing sites, affect the stability or 
transport of mRNA, or otherwise affect the transcription or translation of the 
nucleic acid. A FLAP nucleic acid that has any of the alteration described 
above is referred to herein as an "altered nucleic acid." 

In a first method of diagnosing MI or a susceptibility to MI, 
hybridization methods, such as Southern analysis, Northern analysis, or in situ 
hybridizations, can be used (see Current Protocols in Molecular Biology, 
Ausubel, F. et al 9 eds., John Wiley & Sons, including all supplements through 
1999). For example, a biological sample from a test subject (a 'test sample") 
of genomic DNA, RNA, or cDNA, is obtained from an individual suspected of 
having, being susceptible to or predisposed for, or carrying a defect for, a 
susceptibility to a disease or condition associated with a FLAP nucleic acid 
(the "test individual"). The individual can be an adult, child, or fetus. The test 
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sample can be from any source which contains genomic DNA, such as a blood 
sample, sample of amniotic fluid, sample of cerebrospinal fluid, or tissue 
sample from skin, muscle, buccal or conjunctival mucosa, placenta, 
gastrointestinal tract or other organs. A test sample of DNA from fetal cells or 
tissue can be obtained by appropriate methods, such as by amniocentesis or 
chorionic villus sampling. The DNA, RNA, or cDNA sample is then 
examined to determine whether a polymorphism in an MI nucleic acid is 
present, and/or to determine which splicing variants) encoded by the FLAP is 
present. The presence of the polymorphism or splicing variant(s) can be 
indicated by hybridization of the nucleic acid in the genomic DNA, RNA, or 
cDNA to a nucleic acid probe. A "nucleic acid probe," as used herein, can be 
a DNA probe or an RNA probe; the nucleic acid probe can contain at least one 
polymorphism in a FLAP nucleic acid or contains a nucleic acid encoding a 
particular splicing variant of a FLAP nucleic acid. The probe can be any of 
the nucleic acid molecules described above {e.g., the nucleic acid, a fragment, 
a vector comprising the nucleic acid, a probe or primer, etc.). 

To diagnose MI or a susceptibility to MI (or a disease or condition 
associated with FLAP), the test sample containing a FLAP nucleic acid is 
contacted with at least one nucleic acid probe to form a hybridization sample. 
A preferred probe for detecting mRNA or genomic DNA is a labeled nucleic 
acid probe capable of hybridizing to mRNA or genomic DNA sequences 
described herein. The nucleic acid probe can be, for example, a full-length 
nucleic acid molecule, or a portion thereof, such as an oligonucleotide of at 
least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to 
specifically hybridize under stringent conditions to appropriate mRNA or 
genomic DNA. For example, the nucleic acid probe can be all or a portion of 
one of SEQ ID NOs: 1 and 3, or the complement thereof or a portion thereof; 
or can be a nucleic acid encoding all or a portion of one of SEQ ID NO: 2. 
Other suitable probes for use in the diagnostic assays of the invention are 
described above (see e.g., probes and primers discussed under the heading, 
4C Nucleic Acids of the Invention"). 



2004/035741 



PCT/US2003/032556 



-91- 



The hybridization sample is maintained under conditions that are 
sufficient to allow specific hybridization of the nucleic acid probe to a FLAP 
nucleic acid. "Specific hybridization/ 5 as used herein, indicates exact 
hybridization (e.g., with no mismatches). Specific hybridization can be 
performed under high stringency conditions or moderate stringency 
conditions, for example, as described above. In a particularly preferred 
embodiment, the hybridization conditions for sp ecific hybridization are high 
stringency. 

Specific hybridization, if present, is then detected using standard 
methods. If specific hybridization occurs between the nucleic acid probe and 
FLAP nucleic acid in the test sample, then the FLAP has the polymorphism, or 
is the splicing variant, that is present in the nucleic acid probe. More than one 
nucleic acid probe can also be used concurrently in this method. Specific 
hybridization of any one of the nucleic acid probes is indicative of a 
polymorphism in the FLAP nucleic acid, or of the presence of a particular 
splicing variant encoding the FLAP nucleic acid, and is therefore diagnostic 
for a disease or condition associated with FLAP or a susceptibility to a disease 
or condition associated with FLAP (e.g., MI). 

In Northern analysis (see Cwrent Protocols in Molecular Biology, 
Ausubel, F. et al, eds., John Wiley & Sons, supra) the hybridization methods 
described above are used to identify the presence of a polymorphism or a 
particular splicing variant, associated with a disease or condition associated 
with or a susceptibility to a disease or condition associated with FLAP (e.g., 
MI). For Northern analysis, a test sample of RNA is obtained from the 
individual by appropriate means. Specific hybridization of a nucleic acid 
probe, as described above, to RNA from the individual is indicative of a 
polymorphism in a FLAP nucleic acid, or of the presence of a particular 
splicing variant encoded by a FLAP nucleic acid, and is therefore diagnostic 
for the disease or condition associated with FLAP, or for susceptibility to a 
disease or condition associated with FLAP (e.g., MI). 
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For representative examples of use of nucleic acid probes, see, for 
example, U.S. Patents No. 5,288,611 and 4,851,330. 

Alternatively, a peptide nucleic acid (PNA) probe can be used instead 
of a nucleic acid probe in the hybridization methods described above. PNA is 
a DNA mimic having a peptide-like, inorganic backbone, such as N-(2- 
aminoethyl)glycine units, with an organic base (A, G, C, T or U) attached to 
the glycine nitrogen via a methylene carbonyl linker (see, for example, 
Nielsen, P.E. et al., Bioconjugate Chemistry 5, American Chemical Society, p. 
1 (1994). The PNA probe can be designed to specifically hybridize to a 
nucleic acid having a polymorphism associated with a disease or condition 
associated with FLAP or associated with a susceptibility to a disease or 
condition associated with FLAP (e.g., MI). Hybridization of the PNA probe to 
a FLAP nucleic acid as described herein is diagnostic for the disease or 
condition or the susceptibility to the disease or condition. 

In another method of the invention, mutation analysis by restriction 
digestion can be used to detect an altered nucleic acid, or nucleic acids 
containing a polymotphism(s), if the mutation or polymorphism in the nucleic 
acid results in the creation or elimination of a restriction site. A test sample 
containing genomic DNA is obtained from the individual. Polymerase chain 
reaction (PCR) can be used to amplify a FLAP nucleic acid (and, if necessary, 
the flanking sequences) in the test sample of genomic DNA from the test 
individual. RFLP analysis is conducted as described (see Current Protocols in 
Molecular Biology, supra). The digestion pattern of the relevant DNA 
fragment indicates the presence or absence of the alteration or polymorphism 
in the FLAP nucleic acid, and therefore indicates the presence or absence of a 
disease or condition associated with FLAP or the susceptibility to a disease or 
condition associated with FLAP (e.g. , MI). 

Sequence analysis can also be used to detect specific polymorphisms in 
the FLAP nucleic acid. A test sample of DNA or RNA is obtained from the 
test individual. PCR or other appropriate methods can be used to amplify the 
nucleic acid, and/or its flanking sequences, if desired. The sequence of a 
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FLAP nucleic acid, or a fragment of the nucleic acid, or cDNA, or fragment of 
the cDNA, or mRNA, or fragment of the mRNA, is determined, using 
standard methods. The sequence of the nucleic acid, nucleic acid fragment, 
cDNA, cDNA fragment, mRNA, or mRNA fragment is compared with the 

5 known nucleic acid sequence of the nucleic acid, cDNA (e.g., one or more of 

SEQ ID NOs: 1 or 3, and/or the complement of SEQ ID NO: 1 or 3), or a 
nucleic acid sequence encoding SEQ ID NO: 2 or a fragment thereof) or 
mRNA, as appropriate. The presence of a polymorphism in the FLAP 
indicates that the individual has disease or a susceptibility to a disease 

1 0 associated with FLAP {e.g. , MI). 

Allele-specific oligonucleotides can also be used to detect the presence 

of 

polymorphism(s) in the FLAP nucleic acid, through the use of dot-blot 
hybridization of amplified oligonucleotides with allele-specific 

15 oligonucleotide (ASO) probes (see, for example, Saiki, R. et al 9 Nature 

324:163-166 (1986)). An "allele-specific oligonucleotide" (also referred to 
herein as an "allele-specific oligonucleotide probe") is an oligonucleotide of 
approximately 10-50 base pairs, for example, approximately 15-30 base pairs, 
that specifically hybridizes to a FLAP nucleic acid, and that contains a 

20 polymorphism associated with a disease or condition associated with FLAP or 

a susceptibility to a disease or condition associated with FLAP (e.g., MT). An 
allele-specific oligonucleotide probe that is specific for particular 
polymorphisms in a FLAP nucleic acid can be prepared, using standard 
methods (see Current Protocols in Molecular Biology, supra). To identify 

25 polymorphisms in the nucleic acid associated with disease or susceptibility to 

disease, a test sample of DNA is obtained from the individual. PCR can be 
used to amplify all or a fragment of a FLAP nucleic acid, and its flanking 
sequences. The DNA containing the amplified FLAP nucleic acid (or 
fragment of the nucleic acid) is dot-blotted, using standard methods (see 

30 Current Protocols in Molecular Biology, supra), and the blot is contacted with 

the oligonucleotide probe. The presence of specific hybridization of the probe 
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to the amplified FLAP is then detected. Specific hybridization of an allele- 
specific oligonucleotide probe to DNA from the individual is indicative of a 
polymorphism in the FLAP, and is therefore indicative of a disease or 
condition associated with FLAP or a susceptibility to a disease or condition 

5 associated with FLAP {e.g. , MI). 

An allele-specific primer hybridizes to a site on target DNA 
overlapping a polymorphism and only primes amplification of an allelic form 
to which the primer exhibits perfect complementarity. See Gibbs, Nucleic 
Acid Res. 17, 2427-2448 (1989). This primer is used in conjunction with a 

0 second primer which hybridizes at a distal site. Amplification proceeds from 

the two primers, resulting in a detectable product which indicates the 
particular allelic form is present. A control is usually performed with a second 
pair of primers, one of which shows a single base mismatch at the 
polymorphic site and the other of which exhibits perfect complementarity to a 

15 distal site. The single-base mismatch prevents amplification and no detectable 

product is formed. The method works best when the mismatch is included in 
the 3'-most position of the oligonucleotide aligned with the polymorphism 
because this position is most destabilizing to elongation from the primer (see, 
e.g., WO 93/22456). 

10 With the addition of such analogs as locked nucleic acids (LNAs), the 

size of primers and probes can be reduced to as few as 8 bases. LNAs are a 
novel class of bicyclic DNA analogs in which the 2' and 4' positions in the 
furanose ring are joined via an O-methylene (oxy-LNA), S-methylene (thio- 
LNA), or amino methylene (amino-LNA) moiety. Common to all of these 

25 LNA variants is an affinity toward complementary nucleic acids, which is by 

far the highest reported for a DNA analog. For example, particular all oxy- 
LNA nonamers have been shown to have melting temperatures of 64 °C and 
74 °C when in complex with complementary DNA or RNA, respectively, as 
oposed to 28 °C for both DNA and RNA for the corresponding DNA nonamer. 

30 Substantial increases in T m are also obtained when LNA monomers are used in 

combination with standard DNA or RNA monomers. For primers and probes, 
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depending on where the LNA monomers are included {e.g., the 3' end, the 
5'end, or in the middle), the T m could be increased considerably. 

In another embodiment, arrays of oligonucleotide probes that are 
complementary to target nucleic acid sequence segments from an individual, 

5 can be used to identify polymorphisms in a FLAP nucleic acid. For example, 

in one embodiment, an oligonucleotide array can be used. Oligonucleotide 
arrays typically comprise a plurality of different oligonucleotide probes that 
are coupled to a surface of a substrate in different known locations. These 
oligonucleotide arrays, also described as "Genechips™," have been generally 

10 described in the art, for example, U.S. Pat. No. 5,143,854 and PCT patent 

publication Nos. WO 90/15070 and WO 92/10092. These arrays can 
generally be produced using mechanical synthesis methods or light directed 
synthesis methods that incorporate a combination of photolithographic 
methods and solid phase oligonucleotide synthesis methods. See Fodor et al, 

15 Science 251:767-777 (1991); Pirrung et al, U.S. Pat. 5,143,854; (see also PCT 

Application WO 90/15070); Fodor et aL, PCT Publication WO 92/10092; and 
U.S. Pat. 5,424,186, the entire teachings of each of which are incorporated by 
reference herein. Techniques for the synthesis of these arrays using 
mechanical synthesis methods are described in, e.g., U.S. Pat. 5,384,261, the 

20 entire teachings of which are incorporated by reference herein. In another 

example, linear arrays can be utilized. 

Once an oligonucleotide array is prepared, a nucleic acid of interest is 
hybridized with the array and scanned for polymorphisms. Hybridization and 
scanning are generally carried out by methods described herein and also in, 

25 e.g., published PCT Application Nos. WO 92/1 0092 and WO 95/1 1 995, and 

U.S. Pat. No. 5,424,186, the entire teachings of which are incorporated by 
reference herein. In brief, a target nucleic acid sequence that includes one or 
more previously identified polymorphic markers is amplified using well- 
known amplification techniques, e.g., PCR. Typically, this involves the use of 

30 primer sequences that are complementary to the two strands of the target 

sequence both upstream and downstream from the polymorphism. 
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Asymmetric PCR techniques may also be used. Amplified target, generally 
incorporating a label, is then hybridized with the array under appropriate 
conditions. Upon completion of hybridization and washing of the array, the 
array is scanned to determine the position on the array to which the target 
sequence hybridizes. The hybridization data obtained from the scan is 
typically in the form of fluorescence intensities as a function of location on the 
array, hi a reverse method, a probe, containing a polymorphism, can be 
coupled to a solid surface and PCR amplicons are then added to hybridize to 
these probes. 

Although primarily described in terms of a single detection block, e.g., 
detection of a single polymorphism arrays can include multiple detection 
blocks, and thus be capable of analyzing multiple, specific polymorphisms. It 
will generally be understood that detection blocks may be grouped within a 
single array or in multiple, separate arrays so that varying, optimal conditions 
may be used during the hybridization of the target to the array. For example, 
it may often be desirable to provide for the detection of those polymorphisms 
that fall within G-C rich stretches of a genomic sequence, separately from 
those falling in A-T rich segments. This allows for the separate optimization 
of hybridization conditions for each situation. 

Additional uses of oligonucleotide arrays for detection of 
polymorphisms can be found, for example, in U.S. Patents Nos. 5,858,659 and 
5,837,832, the entire teachings of which are incorporated by reference herein. 
Other methods of nucleic acid analysis can be used to detect polymorphisms in 
a nucleic acid described herein, or variants encoded by a nucleic acid 
described herein. Representative methods include direct manual sequencing 
(Church and Gilbert, Proc. Natl. Acad. Sci. USA 81:1991-1995 (1988); 
Sanger, F. et aL, Proc. Natl. Acad. Sci., USA 74:5463-5467 (1977); Beavis et 
al. U.S. Pat. No. 5,288,644); automated fluorescent sequencing; single- 
stranded conformation polymorphism assays (SSCP); clamped denaturing gel 
electrophoresis (CDGE); denaturing gradient gel electrophoresis (DGGE) 
(Sheffield, V.C. et al., Proc. Natl. Acad. Sci. USA 86:232-236 (1989)), 
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mobility shift analysis (Orita, M. et al 9 Proc. Natl. Acad. Sci. USA 86:2766- 
2770 (1989)), restriction enzyme analysis (Flavell et al, Cell 15:25 (1978); 
Geever, etal.Proc. Natl Acad. Sci. USA 78:5081 (1981)); heteroduplex 
analysis; chemical mismatch cleavage (CMC) (Cotton et aL, Proc. Natl. Acad. 
5 Sci. USA 85:4397-4401 (1985)); RNase protection assays (Myers, R.M. et aL 9 

Science 230:1242 (1985)); use of polypeptides which recognize nucleotide 
mismatches, such as E. coli mutS protein; allele-specific PGR, for example. 

In one embodiment of the invention, diagnosis of a disease or 
condition associated with FLAP {e.g., MI) or a susceptibility to a disease or 

10 condition associated with FLAP {e.g., MI) can also be made by expression 

analysis by quantitative PCR (kinetic thermal cycling). This technique 
utilizing TaqMan ® can be used to allow the identification of polymorphisms 
and whether a patient is homozygous or heterozygous. The technique can 
assess the presence of an alteration in the expression or composition of the 

15 polypeptide encoded by a FLAP nucleic acid or splicing variants encoded by a 

FLAP nucleic acid. Further, the expression of the variants can be quantified 
as physically or functionally different. 

In another embodiment of the invention, diagnosis of MI or a 
susceptibility to MI (or of another disease or condition associated with FLAP) 

20 can also be made by examining expression and/or composition of a FLAP 

polypeptide, by a variety of methods, including enzyme linked immunosorbent 
assays (ELISAs), Western blots, immunoprecipitations and 
immunofluorescence. A test sample from an individual is assessed for the 
presence of an alteration in the expression and/or an alteration in composition 

25 of the polypeptide encoded by a FLAP nucleic acid, or for the presence of a 

particular variant encoded by a FLAP nucleic acid. An alteration in 
expression of a polypeptide encoded by a FLAP nucleic acid can be, for 
example, an alteration in the quantitative polypeptide expression (i.e., the 
amount of polypeptide produced); an alteration in the composition of a 

30 polypeptide encoded by a FLAP nucleic acid is an alteration in the qualitative 

polypeptide expression {e.g., expression of an altered FLAP polypeptide or of 
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a different splicing variant). In a preferred embodiment, diagnosis of disease 
or condition associated with FLAP or a susceptibility to a disease or condition 
associated with FLAP is made by detecting a particular splicing variant 
encoded by that FLAP variant, or a particular pattern of splicing variants. 

Both such alterations (quantitative and qualitative) can also be present. 
An "alteration" in the polypeptide expression or composition, refers to an 
alteration in expression or composition in a test sample, as compared with the 
expression or composition of polypeptide by a FLAP nucleic acid in a control 
sample. A control sample is a sample that corresponds to the test sample {e.g., 
is from the same type of cells), and is from an individual who is not affected 
by the disease or a susceptibility to a disease or condition associated with a 
FLAP nucleic acid. An alteration in the expression or composition of the 
polypeptide in the test sample, as compared with the control sample, is 
indicative of disease or condition associated with FLAP or a susceptibility to a 
disease or condition associated with FLAP (e.g., MI). Similarly, the presence 
of one or more different splicing variants in the test sample, or the presence of 
significantly different amounts of different splicing variants in the test sample, 
as compared with the control sample, is indicative of a susceptibility to a 
disease or condition associated with a FLAP nucleic acid. Various means of 
examining expression or composition of the polypeptide encoded by a FLAP 
nucleic acid can be used, including: spectroscopy, colorimetry, 
electrophoresis, isoelectric focusing and immunoassays {e.g., David et ah, 
U.S. Pat. 4,376,110) such as immunoblotting (see also Current Protocols in 
Molecular Biology, particularly Chapter 10). For example, in one 
embodiment, an antibody capable of binding to the polypeptide {e.g., as 
described above), preferably an antibody with a detectable label, can be used. 
Antibodies can be polyclonal, or more preferably, monoclonal. An intact 
antibody, or a fragment thereof {e.g., Fab or F(ab')2) can be used. The term 
"labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (i.e., physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of 
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the probe or antibody by reactivity with another reagent that is directly 
labeled. Examples of indirect labeling include detection of a primary antibody 
using a fluorescently labeled secondary antibody and end-labeling of a DNA 
probe with biotin such that it can be detected with fluorescently labeled 
streptavidin. 

Western blotting analysis, using an antibody as described above that 
specifically binds to a polypeptide encoded by an altered FLAP (e.g., by a 
FLAP having a SNP as shown in Table 3), or an antibody that specifically 
binds to a polypeptide encoded by a non-altered nucleic acid, or an antibody 
that specifically binds to a particular splicing variant encoded by a nucleic 
acid, can be used to identify the presence in a test sample of a particular 
splicing variant or of a polypeptide encoded by a polymorphic or altered 
FLAP, or the absence in a test sample of a particular splicing variant or of a 
polypeptide encoded by a non-polymorphic or non-altered nucleic acid. The 
presence of a polypeptide encoded by a polymorphic or altered nucleic acid, or 
the absence of a polypeptide encoded by a non-polymorphic or non-altered 
nucleic acid, is diagnostic for disease or condition associated with FLAP or a 
susceptibility to a disease or condition associated with, as is the presence (or 
absence) of particular splicing variants encoded by the FLAP nucleic acid. 

In one embodiment of this method, the level or amount of polypeptide 
encoded by a FLAP nucleic acid in a test sample is compared with the level or 
amount of the polypeptide encoded by the FLAP in a control sample. A level 
or amount of the polypeptide in the test sample that is higher or lower than the 
level or amount of the polypeptide in the control sample, such that the 
difference is statistically significant, is indicative of an alteration in the 
expression of the polypeptide encoded by the FLAP, and is diagnostic for 
disease or condition, or for a susceptibility to a disease or condition, associated 
with that FLAP. Alternatively, the composition of the polypeptide encoded by 
a FLAP nucleic acid in a test sample is compared with the composition of the 
polypeptide encoded by the FLAP in a control sample (e.g., the presence of 
different splicing variants). A difference in the composition of the polypeptide 
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in the test sample, as compared with the composition of the polypeptide in the 
control sample, is diagnostic for a disease or condition, or for a susceptibility 
to a disease or condition, associated with that FLAP. In another embodiment, 
both the level or amount and the composition of the polypeptide can be 

5 assessed in the test sample and in the control sample. A difference in the 

amount or level of the polypeptide in the test sample, compared to the control 
sample; a difference in composition in the test sample, compared to the control 
sample; or both a difference in the amount or level, and a difference in the 
composition, is indicative of a disease or condition, or a susceptibility to a 

10 disease or condition, associated with FLAP {e.g., MS). 

The invention further pertains to a method for the diagnosis and 
identification of susceptibility to myocardial infarction in an individual, by 
identifying an at-risk haplotype in FLAP. In one embodiment, the at-risk 
haplotype is one which confers a significant risk of MI. In one embodiment, 

15 significance associated with a haplotype is measured by an odds ratio. In a 

further embodiment, the significance is measured by a percentage. In one 
embodiment, a significant risk is measured as an odds ratio of at least about 
1.2, including by not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, and 1.9. In a 
further embodiment, an odds ratio of at least 1.2 is significant. In a further 

20 embodiment, an odds ratio of at least about 1 .5 is significant. In a further 

embodiment, a significant increase in risk is at least about 1 .7 is significant 
In a further embodiment, a significant increase in risk is at least about 20%, 
including but not limited to about 25%, 30%, 35%, 40%, 45%, 50%, 55%, 
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95, and 98%. In a further 

25 embodiment, a significant increase in risk is at least about 50%. It is 

understood however, that identifying whether a risk is medically significant 
may also depend on a variety of factors, including the specific disease, the 
haplotype, and often, environmental factors. 

The invention also pertains to methods of diagnosing a susceptibility 

30 to myocardial infarction in an individual, comprising screening for an at-risk 

haplotype in the FLAP nucleic acid that is more frequently present in an 
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individual susceptible to myocardial infarction (affected), compared to the 
frequency of its presence in a healthy individual (control), wherein the 
presence of the haplotype is indicative of susceptibility to myocardial 
infarction. Standard techniques for genotyping for the presence of SNPs 

5 and/or microsatellite markers that are associated with myocardial infarction 

can be used, such as fluorescent based techniques (Chen, et aL 9 Genome Res. 
P, 492 (1999), PCR, LCR, Nested PCR and other techniques for nucleic acid 
amplification. In a preferred embodiment, the method comprises assessing in 
an individual the presence or frequency of SNPs and/or microsatellites in the 

10 FLAP nucleic acid that are associated with myocardial infarction, wherein an 

excess or higher frequency of the SNPs and/or microsatellites compared to a 
healthy control individual is indicative that the individual is susceptible to 
myocardial infarction. 

See table 9for SNPs that comprise haplotypes that can be used as screening 
15 tools. See also Table 3 that sets forth SNPs and markers for use as screening 

tools. 

In one embodiment, the at-risk haplotype is characterized by the 
presence of polymorphism(s) represented in Table 3. For example, 
DG00AAFIU at position 256047, where the SNP can be a "C" or a T; 
SG13S25 at position 283477, where the SNP can be a "G" or an "A"; 
DG00AAJFF at position 287889, where the SNP can be a "G" or an "A"; 
DG00AAHII at position 294503, where the SNP can be a "G" or an "A"; 
DG00AAJHD at position 296020, where the SNP can be a "T" or an "A"; 
B_JSNP_310657 at position 31 0657, where the SNP can be a "G" or an "A"; 
SG13S30 at position 312056, where the SNP can be a "G" or a "T"; SG13S32 
at position 316763, where the SNP can be a "C" or an "A"; SG13S42 at 
position 320393, where the SNP can be a "G" or an "A"; and SG13S35 at 
position 324333, where the SNP can be a "G" or an "A". 

Kits (e.g., reagent kits) useful in the methods of diagnosis comprise 
components useful in any of the methods described herein, including for 
example, hybridization probes or primers as described herein (e.g., labeled 
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probes or primers), reagents for detection of labeled molecules, restriction 
enzymes (e.g., for RFLP analysis), allele-specific oligonucleotides, antibodies 
which bind to altered or to non-altered (native) FLAP polypeptide, means for 
amplification of nucleic acids comprising a FLAP, or means for analyzing the 
nucleic acid sequence of a nucleic acid described herein, or for analyzing the 
amino acid sequence of a polypeptide as described herein, etc. In one 
embodiment, a kit for diagnosing MI or susceptibility to MI can comprise 
primers for nucleic acid amplification of a region in the FLAP nucleic acid 
comprising an at-risk haplotype that is more frequently present in an 
individual having MI or susceptible to MI. The primers can be designed using 
portions of the nucleic acids flanking SNPs that are indicative of MI. In a 
particularly preferred embodiment, the primers are designed to amplify 
regions of the FLAP nucleic acid associated with an at-risk haplotype for MI, 
as shown in Table 9, or more particularly the haplotype defined by the 
following SNP markers: In one embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers DG00AAF1U, 
SG13S25, DG00AAJFF, DG00AAHH, SG13S32 and SG13S35 at the 13ql2 
locus. In one particular embodiment, the presence of the alleles T, G, G, G, A 
and G at DG00AAFIU, SG13S25, DG00AAJFF, DGOOAAHH, SG13S32 and 
SGI 3S35, respectively (the B6 haplotype), is diagnostic of susceptibility to 
myocardial infarction. In another embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers DG00AAFIU, 
SG13S25, DG00AAHII, SG13S30 and SG13S42 at the 13ql2 locus. In one 
particular embodiment, the presence of the alleles T, G, G, G and A at 
DG0OAAFIU, SG13S25, DGOOAAHH, SG13S30 and SG13S42, respectively 
(the B5 haplotype), is diagnostic of susceptibility to myocardial infarction. In 
a third embodiment, a haplotype associated with a susceptibility to myocardial 
infarction comprises markers SG13S25, DGOOAAHH, SG13S30 and 
SG13S42 at the 13ql2 locus. In one particular embodiment, the presence of 
the alleles G, G, G and A at SG13S25, DG00AAHII, SG13S30 and SG13S42 , 
respectively (the B4 haplotype), is diagnostic of susceptibility to myocardial 
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infarction. In a fourth embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers DG00AAFIU, 
SG13S25, DGOOAAHID, B_SNP_310657 and SG13S32 at the 13ql2 locus. 
In one particular embodiment, the presence of the alleles T, G, T, G and A at 

5 DG00AAFIU, SG13S25, DGOOAAHID, B_SNP_310657 and SG13S32, 

respectively (the A5 haplotype), is diagnostic of susceptibility to myocardial 
infarction. In a fifth embodiment, a haplotype associated with a susceptibility 
to myocardial infarction comprises markers SG13S25, DGOOAAHID, 
B_SNP_310657 and SG13S32 at the 13ql2 locus. In one particular 

10 embodiment, the presence of the alleles G, T, G and A at SG13S25, 

DGOOAAHID, B_SNP_310657 and SG13S32, respectively (the A4 
haplotype), is diagnostic of susceptibility to myocardial infarction. 

SCREENING ASSAYS AND AGENTS IDENTIFIED THEREBY 

The invention provides methods (also referred to herein as "screening 
assays") for identifying the presence of a nucleotide that hybridizes to a 
nucleic acid of the invention, as well as for identifying the presence of a 
polypeptide encoded by a nucleic acid of the invention. In one embodiment, 
the presence (or absence) of a nucleic acid molecule of interest (e.g., a nucleic 
acid that has significant homology with a nucleic acid of the invention) in a 
sample can be assessed by contacting the sample with a nucleic acid 
comprising a nucleic acid of the invention (e.g., a nucleic acid having the 
sequence of one of SEQ ID NOs: lor 3 or the complement thereof, or a 
nucleic acid encoding an amino acid having the sequence of SEQ ID NO: 2, or 
a fragment or variant of such nucleic acids), under stringent conditions as 
described above, and then assessing the sample for the presence (or absence) 
of hybridization. In a preferred embodiment, high stringency conditions are 
conditions appropriate for selective hybridization. In another embodiment, a 
sample containing a nucleic acid molecule of interest is contacted with a 
nucleic acid containing a contiguous nucleic acid sequence (e.g., a primer or a 
probe as described above) that is at least partially complementary to a part of 
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the nucleic acid molecule of interest (e.g., a FLAP nucleic acid), and the 
contacted sample is assessed for the presence or absence of hybridization. In a 
preferred embodiment, the nucleic acid containing a contiguous nucleic acid 
sequence is completely complementary to a part of the nucleic acid molecule 
of interest. 

In any of these embodiments, all or a portion of the nucleic acid of 
interest can be subjected to amplification prior to performing the 
hybridization. 

In another embodiment, the presence (or absence) of a polypeptide of 
interest, such as a polypeptide of the invention or a fragment or variant 
thereof, in a sample can be assessed by contacting the sample with an antibody 
that specifically hybridizes to the polypeptide of interest (e.g., an antibody 
such as those described above), and then assessing the sample for the presence 
(or absence) of binding of the antibody to the polypeptide of interest. 

In another embodiment, the invention provides methods for identifying 
agents (e.g., fusion proteins, polypeptides, peptidomimetics, prodrugs, 
receptors, binding agents, antibodies, small molecules or other drugs, or 
ribozymes which alter (e.g., increase or decrease) the activity of the 
polypeptides described herein, or which otherwise interact with the 
polypeptides herein. For example, such agents can be agents which bind to 
polypeptides described herein (e.g., binding agent for members of the 
leukotriene pathway, such as FLAP binding agents); which have a stimulatory 
or inhibitory effect on, for example, activity of polypeptides of the invention; 
or which change (e.g., enhance or inhibit) the ability of the polypeptides of the 
invention to interact with members of the leukotriene pathway binding agents 
(e.g., receptors or other binding agents); or which alter posttranslational 
processing of the leukotriene pathway member polypeptide, such as a FLAP 
polypeptide (e.g. , agents that alter proteolytic processing to direct the 
polypeptide from where it is normally synthesized to another location in the 
cell, such as the cell surface; agents that alter proteolytic processing such that 
more polypeptide is released from the cell, etc.) 
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In one embodiment, the invention provides assays for screening 
candidate or test agents that bind to or modulate the activity of polypeptides 
described herein (or biologically active portion(s) thereof), as well as agents 
identifiable by the assays. Test agents can be obtained using any of the 
numerous approaches in combinatorial library methods known in the art, 
including: biological libraries; spatially addressable parallel solid phase or 
solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods 
using affinity chromatography selection. The biological library approach is 
limited to polypeptide libraries, while the other four approaches are applicable 
to polypeptide, non-peptide oligomer or small molecule libraries of 
compounds (Lam, K.S., Anticancer D>ng Des. 12.145 (1997)). 

In one embodiment, to identify agents which alter the activity of a 
FLAP polypeptide, a cell, cell lysate, or solution containing or expressing a 
FLAP polypeptide {e.g., SEQ ID NO: 2 or another splicing variant encoded by 
a FLAP nucleic acid, such as a nucleic acid comprising a SNP as shown in 
Table 3), or a fragment or derivative thereof (as described above), can be 
contacted with an agent to be tested; alternatively, the polypeptide can be 
contacted directly with the agent to be tested. The level (amount) of FLAP 
activity is assessed (e.g., the level (amount) of FLAP activity is measured, 
either directly or indirectly), and is compared with the level of activity in a 
control (i.e., the level of activity of the FLAP polypeptide or active fragment 
or derivative thereof in the absence of the agent to be tested). If the level of 
the activity in the presence of the agent differs, by an amount that is 
statistically significant, from the level of the activity in the absence of the 
agent, then the agent is an agent that alters the activity of a FLAP polypeptide. 
An increase in the level of FLAP activity in the presence of the agent relative 
to the activity in the absence of the agent, indicates that the agent is an agent 
that enhances (is an agonist of) FLAP activity. Similarly, a decrease in the 
level of FLAP activity in the presence of the agent, relative to the activity in 
the absence of the agent, indicates that the agent is an agent that inhibits (is an 
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antagonist of) FLAP activity. In another embodiment, the level of activity of a 
FLAP polypeptide or derivative or fragment thereof in the presence of the 
agent to be tested, is compared with a control level that has previously been 
established. A statistically significant difference in the level of the activity in 
the presence of the agent from the control level indicates that the agent alters 
FLAP activity. 

The present invention also relates to an assay for identifying agents 
which alter the expression of a FLAP nucleic acid (e.g., antisense nucleic 
acids, fusion proteins, polypeptides, peptidomimetics, prodrugs, receptors, 
binding agents, antibodies, small molecules or other drugs, or ribozymes; 
which alter (e.g., increase or decrease) expression (e.g., transcription or 
translation) of the nucleic acid or which otherwise interact with the nucleic 
acids described herein, as well as agents identifiable by the assays. For 
example, a solution containing a nucleic acid encoding a FLAP polypeptide 
(e.g., a FLAP nucleic acid) can be contacted with an agent to be tested. The 
solution can comprise, for example, cells containing the nucleic acid or cell 
lysate containing the nucleic acid; alternatively, the solution can be another 
solution that comprises elements necessary for transcription/translation of the 
nucleic acid. Cells not suspended in solution can also be employed, if desired. 
The level and/or pattern of FLAP expression (e.g., the level and/or pattern of 
mKNA or of protein expressed, such as the level and/or pattern of different 
splicing variants) is assessed, and is compared with the level and/or pattern of 
expression in a control (i.e., the level and/or pattern of the FLAP expression in 
the absence of the agent to be tested). If the level and/or pattern in the 
presence of the agent differ, by an amount or in a manner that is statistically 
significant, from the level and/or pattern in the absence of the agent, then the 
agent is an agent that alters the expression of the FLAP nucleic acid. 
Enhancement of FLAP expression indicates that the agent is an agonist of 
FLAP activity. Similarly, inhibition of FLAP expression indicates that the 
agent is an antagonist of FLAP activity. 
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In another embodiment, the level and/or pattern of FLAP 
polypeptide(s) {e.g., different splicing variants) in the presence of the agent to 
be tested, is compared with a control level and/or pattern that have previously 
been established. A level and/or pattern in the presence of the agent that 

5 differs from the control level and/or pattern by an amount or in a maimer that 

is statistically significant indicates that the agent alters FLAP expression. 

In another embodiment of the invention, agents which alter the 
expression of a FLAP nucleic acid or which otherwise interact with the nucleic 
acids described herein, can be identified using a cell, cell lysate, or solution 

0 containing a nucleic acid encoding the promoter region of the FLAP nucleic 

acid operably linked to a reporter gene. After contact with an agent to be 
tested, the level of expression of the reporter gene (e.g., the level of raRNA or 
of protein expressed) is assessed, and is compared with the level of expression 
in a control (i.e., the level of the expression of the reporter gene in the absence 

5 of the agent to be tested). If the level in the presence of the agent differs, by 

an amount or in a manner that is statistically significant, from the level in the 
absence of the agent, then the agent is an agent that alters the expression of the 
FLAP nucleic acid, as indicated by its ability to alter expression of a nucleic 
acid that is operably linked to the FLAP nucleic acid promoter. 

0 Enhancement of the expression of the reporter indicates that the agent 

is an agonist of FLAP activity. Similarly, inhibition of the expression of the 
reporter indicates that the agent is an antagonist of FLAP activity. In another 
embodiment, the level of expression of the reporter in the presence of the test 
agent, is compared with a control level that has previously been established. 

5 A level in the presence of the agent that differs from the control level by an 

amount or in a manner that is statistically significant indicates that the agent 
alters expression. 

Agents which alter the amounts of different splicing variants encoded 
by a FLAP nucleic acid (e.g., an agent which enhances activity of a first 
0 splicing variant, and which inhibits activity of a second splicing variant), as 

well as agents which are agonists of activity of a first splicing variant and 
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antagonists of activity of a second splicing variant, can easily be identified 
using these methods described above. 

In other embodiments of the invention, assays can be used to assess the 
impact of a test agent on the activity of a polypeptide relative to a FLAP 

5 binding agent. For example, a cell that expresses a compound that interacts 

with a FLAP nucleic acid (herein referred to as a "FLAP binding agent", 
which can be a polypeptide or other molecule that interacts with a FLAP 
nucleic acid, such as a receptor, or another molecule, such as 5-LO) is 
contacted with a FLAP in the presence of a test agent, and the ability of the 

10 test agent to alter the interaction between the FLAP and the FLAP binding 

agent is determined. Alternatively, a cell lysate or a solution containing the 
FLAP binding agent, can be used. An agent which binds to the FLAP or the 
FLAP binding agent can alter the interaction by interfering with, or enhancing 
the ability of the FLAP to bind to, associate with, or otherwise interact with 

15 the FLAP binding agent. Determining the ability of the test agent to bind to a 

FLAP nucleic acid or a FLAP nucleic acid binding agent can be accomplished, 
for example, by coupling the test agent with a radioisotope or enzymatic label 
such that binding of the test agent to the polypeptide can be determined by 
detecting the labeled with 125 I, 35 S, I4 C or 3 H, either directly or indirectly, and 

20 the radioisotope detected by direct counting of radioemmission or by 

scintillation counting. Alternatively, test agents can be enzymatically labeled 
with, for example, horseradish peroxidase, alkaline phosphatase, or luciferase, 
and the enzymatic label detected by determination of conversion of an 
appropriate substrate to product. It is also within the scope of this invention to 

25 determine the ability of a test agent to interact with the polypeptide without 

the labeling of any of the interactants. For example, a microphysiometer can 
be used to detect the interaction of a test agent with a FLAP or a FLAP 
binding agent without the labeling of either the test agent, FLAP, or the FLAP 
binding agent. McConnell, H.M. et al., Science 257:1906-1912 (1992). As 

30 used herein, a "microphysiometer" (e.g., Cytosensor™) is an analytical 

instrument that measures the rate at which a cell acidifies its environment 
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using a light-addressable potentiometric sensor (LAPS). Changes in this 
acidification rate can be used as an indicator of the interaction between ligand 
and polypeptide. 

Thus, these receptors can be used to screen for compounds that are 
agonists for use in treating a disease or condition associated with FLAP or a 
susceptibility to a disease or condition associated with FLAP, or antagonists 
for studying a susceptibility to a disease or condition associated with FLAP 
(e.g., MI). Drugs can be designed to regulate FLAP activation, that in turn can 
be used to regulate signaling pathways and transcription events of genes 
downstream or of proteins or polypeptides interacting with FLAP (e.g., 5-LO). 

In another embodiment of the invention, assays can be used to identify 
polypeptides that interact with one or more FLAP polypeptides, as described 
herein. For example, a yeast two-hybrid system such as that described by 
Fields and Song (Fields, S. and Song, O., Nature 340:245-246 (1989)) can be 
used to identify polypeptides that interact with one or more FLAP 
polypeptides. In such a yeast two-hybrid system, vectors are constructed 
based on the flexibility of a transcription factor that has two functional 
domains (a DNA binding domain and a transcription activation domain). If 
the two domains are separated but fused to two different proteins that interact 
with one another, transcriptional activation can be achieved, and transcription 
of specific markers (e.g., nutritional markers such as His and Ade, or color 
markers such as lacZ) can be used to identify the presence of interaction and 
transcriptional activation. For example, in the methods of the invention, a first 
vector is used which includes a nucleic acid encoding a DNA binding domain 
and also a FLAP polypeptide, splicing variant, or fragment or derivative 
thereof, and a second vector is used which includes a nucleic acid encoding a 
transcription activation domain and also a nucleic acid encoding a polypeptide 
which potentially may interact with the FLAP polypeptide, splicing variant, or 
fragment or derivative thereof (e.g., a FLAP polypeptide binding agent or 
receptor). Incubation of yeast containing the first vector and the second vector 
under appropriate conditions (e.g., mating conditions such as used in the 
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Matchmaker™ system from Clontech (Palo Alto, California, USA)) allows 
identification of colonies that express the markers of interest. These colonies 
can be examined to identify the polypeptide(s) that interact with the FLAP 
polypeptide or fragment or derivative thereof. Such polypeptides may be 
5 useful as agents that alter the activity of expression of a FLAP polypeptide, as 

described above. 

In more than one embodiment of the above assay methods of the 

present 

invention, it may be desirable to immobilize either the FLAP, the FLAP 

10 binding agent, or other components of the assay on a solid support, in order to 

facilitate separation of complexed from uncomplexed forms of one or both of 
the polypeptides, as well as to accommodate automation of the assay. Binding 
of a test agent to the polypeptide, or interaction of the polypeptide with a 
binding agent in the presence and absence of a test agent, can be accomplished 

15 in any vessel suitable for containing the reactants. Examples of such vessels 

include microtitre plates, test tubes, and micro-centrifuge tubes. In one 
embodiment, a fusion protein (e.g., a glutathione-S-transferase fusion protein) 
can be provided which adds a domain that allows a FLAP nucleic acid or a 
FLAP binding agent to be bound to a matrix or other solid support. 

20 In another embodiment, modulators of expression of nucleic acid 

molecules of the invention are identified in a method wherein a cell, cell 
lysate, or solution containing a nucleic acid encoding a FLAP nucleic acid is 
contacted with a test agent and the expression of appropriate mRNA or 
polypeptide (e.g., splicing variant(s)) in the cell, cell lysate, or solution, is 

25 determined. The level of expression of appropriate mRNA or polypeptide(s) 

in the presence of the test agent is compared to the level of expression of 
mRNA or polypeptide(s) in the absence of the test agent. The test agent can 
then be identified as a modulator of expression based on this comparison. For 
example, when expression of mRNA or polypeptide is greater (statistically 

30 significantly greater) in the presence of the test agent than in its absence, the 

test agent is identified as a stimulator or enhancer of the mRNA or polypeptide 
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expression. Alternatively, when expression of the mRNA or polypeptide is 
less (statistically significantly less) in the presence of the test agent than in its 
absence, the test agent is identified as an inhibitor of the mRNA or 
polypeptide expression. The level of mRNA or polypeptide expression in the 
5 cells can be determined by methods described herein for detecting mRNA or 

polypeptide. 

In yet another embodiment, the invention provides methods for 
identifying agents (e.g., fusion proteins, polypeptides, peptidomimetics, 
prodrugs, receptors, binding agents, antibodies, small molecules or other 

10 drugs, or ribozymes) which alter (e.g., increase or decrease) the activity of a 

member of leukotriene pathway binding agent, such as a FLAP binding agent 
(e.g., 5-LO), as described herein. For example, such agents can be agents 
which have a stimulatory or inhibitory effect on, for example, the activity of a 
member of leukotriene pathway binding agent, such as a FLAP binding agent; 

15 which change (e.g., enhance or inhibit) the ability a member of leukotriene 

pathway binding agents, (e.g., receptors or other binding agents) to interact 
with the polypeptides of the invention; or which alter posttranslational 
processing of the member of leukotriene pathway binding agent, (e.g., agents 
that alter proteolytic processing to direct the member of the leukotriene 

20 pathway binding agent from where it is normally synthesized to another 

location in the cell, such as the cell surface; agents that alter proteolytic 
processing such that more active binding agent is released from the cell, etc.). 

For example, the invention provides assays for screening candidate or 
test agents that bind to or modulate the activity of a member of the leukotriene 

25 pathway (or enzymatically active portion(s) thereof), as well as agents 

identifiable by the assays. As described above, test agents can be obtained 
using any of the numerous approaches in combinatorial library methods 
known in the art, including: biological libraries; spatially addressable parallel 
solid phase or solution phase libraries; synthetic library methods requiring 

30 deconvolution; the "one-bead one-compound" library method; and synthetic 

library methods using affinity chromatography selection. The biological 
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library approach is limited to polypeptide libraries, while the other four 
approaches are applicable to polypeptide, non-peptide oligomer or small 
molecule libraries of compounds (Lam, K.S. Anticancer Drug Des., J 2:145 
(1997)). 

5 In one embodiment, to identify agents which alter the activity of a 

member of the leukotriene pathway (such as a FLAP binding agent, or an 
agent which binds to a member of the leukotriene pathway (a "binding 
agent")), a cell, cell lysate, or solution containing or expressing a binding 
agent (e.g., 5-LO, or a leukotriene pathway member receptor, or other binding 

10 agent), or a fragment (e.g., an enzymatically active fragment) or derivative 

thereof, can be contacted with an agent to be tested; alternatively, the binding 
agent (or fragment or derivative thereof) can be contacted directly with the 
agent to be tested. The level (amount) of binding agent activity is assessed 
(either directly or indirectly), and is compared with the level of activity in a 

15 control (i.e., the level of activity in the absence of the agent to be tested). If 

the level of the activity in the presence of the agent differs, by an amount that 
is statistically significant, from the level of the activity in the absence of the 
agent, then the agent is an agent that alters the activity of the member of the 
leukotriene pathway. An increase in the level of the activity relative to a 

20 control, indicates that the agent is an agent that enhances (is an agonist of) the 

activity. Similarly, a decrease in the level of activity relative to a control, 
indicates that the agent is an agent that inhibits (is an antagonist of) the 
activity. In another embodiment, the level of activity in the presence of the 
agent to be tested, is compared with a control level that has previously been 

25 established. A level of the activity in the presence of the agent that differs 

from the control level by an amount that is statistically significant indicates 
that the agent alters the activity. 

This invention further pertains to novel agents identified by the above- 
described screening assays. Accordingly, it is within the scope of this 

30 invention to further use an agent identified as described herein in an 

appropriate animal model. For example, an agent identified as described 
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herein {e.g., a test agent that is a modulating agent, an antisense nucleic acid 
molecule, a specific antibody, or a polypeptide-binding agent) can be used in 
an animal model to determine the efficacy, toxicity, or side effects of 
treatment with such an agent. Alternatively, an agent identified as described 
5 herein can be used in an animal model to determine the mechanism of action 

of such an agent. 

Furthermore, this invention pertains to uses of novel agents identified 
by the above-described screening assays for treatments as described herein. In 
addition, an agent identified as described herein can be used to alter activity of 
a polypeptide encoded by a FLAP nucleic acid, or to alter expression of a 
FLAP nucleic acid, by contacting the polypeptide or the nucleic acid (or 
contacting a cell comprising the polypeptide or the nucleic acid) with the agent 
identified as described herein. 

The present invention is now illustrated by the following Examples, 
which are not intended to be limiting in any way. The teachings of all 
references cited are incorporated herein in their entirety. 

EXAMPLE 1: IDENTIFICATION OF GENE AND HAPLOTYPES 
ASSOCIATED WITH MI 

SUBJECTS AND METHODS 
Study population 

Patients entering the study were defined from an infarction registry that includes 
all Mis (over 8,000 patients) in Iceland 1981-2000. This registry is a part of the World 
Health Organization MONICA Project (The World Health Organization MONICA 
Project (monitoring trends and determinants in cardiovascular disease): a major 
international collaboration. (WHO MONICA Project Principal Investigators. J Clin. 
' Epidemiol 1988; 41 : 105-14). Diagnosis of all patients in the registry follow strict 



WO 2004/035741 



PCT/US2003/032556 



-114- 

I 

diagnostic rules based on symptoms, electrocardiograms, cardiac enzymes, and 
necropsy findings. 

Blood samples from 570 female MI patients and 1380 male patients, both cases 
with a family history and sporadic cases were collected. For each patient that 
5 participated, blood was collected from 2 relatives (unaffected or affected). Their 

genotypes were used to help with construction of haplotypes. 

Linkage analysis 

One hundred and sixty female MI patients were clustered into large 

10 extended families such that each patient is related to at least one other patient 

within and including six meiotic events (e.g., 6 meiotic events separate second 
cousins). The information regarding the relatedness of patients was obtained 
from an encrypted genealogy database that covers the entire Icelandic nation 
(Gulcher et al, Eur. J. Hum. Genet. 8: 739-742 (2000)). A genomewide scan 

15 was performed using a framework map of 1 000 microsatellite markers, using 

protocols described elsewhere (Gretarsdottir S., et al Am. J. Hum. Genet. JO: 
593-603, 2002)). The marker order and positions were obtained from 
deCODE genetics' high resolution genetic map (Kong A, et al, Nat. genet, 
31: 241-247 (2002)). The population-based allelic frequencies were 

20 constructed from a cohort of more than 30,000 Icelanders who have 

participated in genetic studies of various disease projects. Additional markers 
were genotyped within the highest linkage peak on chromosome 13 to increase 
the information on identity by descent within the families. For those markers 
at least 180 Icelandic controls were genotyped to derive the population allele 

25 frequencies. 

For statistical analysis, multipoint, affected-only allele-sharing 
methods were used to assess evidence for linkage. All results, both the LOD 
and the non-parametric linkage (NPL) score, were obtained using the program 
ALLEGRO (Gudbjartsson D.F., et al, Nat Genet, 25: 12-13(2000)). The 

30 baseline linkage analysis (Gretarsdottir S., et al, Am. J. Hum. Genet 70: 593- 

603, (2002)) uses the Spairs scoring function (Whittermore AS, and Haplern J 
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A., Biometrics 50: 1 18-127 (1994)) and Kruglyak et al., Am. J. Hum. Genet, 
58:1347-1363 (1996)) the exponential allele-sharing model (Kong A., and Cox 
N.J., Am. J. Hum. Genet. 61:1179-1188 (1997)), and a family weighting 
scheme which is halfway, on the log-scale, between weighing each affected 
5 pairs equally and weighing each family equally. 

Ulfra-fine mapping and haplotype analysis: 

A candidate susceptibility locus was defined as the region under the 
LOD score curve where the score was one lod lower than the highest lod 
0 score. This region (approx. 12Mb) was ultra-finemapped with microsatellite 

markers with an average spacing between markers of less than 100Kb. All 
usable microsatellite markers found in public databases and mapped within 
that region were used. In addition, microsatellite markers identified within the 
deCODE genetics sequence assembly of the human genome were used. 

5 

Haplotype analysis. 

The frequencies of haplotypes were estimated in the patient and the 
control groups using an expectation-maximization algorithm (Dempster A.P. 
et aL, J. R. Stat Soc. B. 39: 1-389 (1977)). An implementation of this 

0 algorithm that can handle missing genotypes and uncertainty with the phase 

was used. Under the null hypothesis, the patients and the controls are assumed 
to have identical frequencies. Using a likelihood approach, an alternative 
hypothesis where a candidate at-risk-haplotype is allowed to have a higher 
frequency in patients than controls, while the ratios of the frequencies of other 

5 haplotypes are assumed to be the same in both groups was tested. Likelihoods 

are maximized separately under both hypothesis and a corresponding 1-df 
likelihood ratio statistics is used to evaluate the statistic significance. 

To look for at-risk-haplotypes in the 1-lod drop, association of all 
possible combinations of genotyped markers was studied, provided those 

0 markers spanned a region of size less than 1000 Kb. Due to a certain amount 

of testing, the p- values were adjusted using simulations. The combined 
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patient and control groups were randomly divided into two sets, equal in size 
to the original group of patients and controls. The haplotype analysis was then 
repeated and the most significant /7-value registered was observed. This 
randomization scheme was repeated over 100 times to construct an empirical 
5 distribution ofp- values. 

Results and Discussion 

In a genome wide search for susceptibility genes for MI, a locus was 
mapped to a location on chromosome 13ql2. FIG. 1 shows the multipoint 

10 non-parametric LOD scores a linkage scan for a framework marker map on . 

chromosome 13. A LOD score suggestive of linkage of 2.5 was found 
centered at marker D13S289. The marker map for chromosome 13 that was 
used in the linkage analysis is shown in Table 1 . The LOD score at this 
location remained with increased number of microsatellite markers which 

15 increased information content of the linkage (FIG. 2). 

A very large number of microsatellite markers were then added within 
the central 12 megabase (Mb) segment under the LOD score defined by the 
drop in one LOD from the peak marker. FIG. 3 A shows the results from a 
haplotype association case-control analysis of 437 female MI patients versus 

20 721 controls using combinations, of 4 and 5 microsatellite markers to define 

the test haplotypes. The most significant microsatellite marker haplotype 
association across this entire 12 Mb segment was found using markers 
DG13S1103, DG13S166, DG13S1287, DG13S1061 and DG13S301, with 
alleles 4, 0, 2, 14 and 3, respectively (p-value of 1.02x 10" 7 ). Carrier frequency 

25 of this haplotype is 7.3% in female MI patients and 0.3% in controls. There 

are several other haplotypes that show great association to MI that overlap the 
first haplotype. The 80Kb segment that is defined by two markers 
(DG13S166 and D13S1238) common to all the haplotypes shown in the figure 
includes only one gene, FLAP (ALOX5AP). A two marker haplotype 

30 involving alleles 0 and -2 for markers DG13S166 and D13S1238, 

respectively, is found in excess in patients. Carrier frequency of this 
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haplotype was estimated to be 27% in female MI patients and 15.4% in 
controls (p-value 1 X 10" 3 ) . This was our first evidence that variation in the 
FLAP gene contributes to MI risk. 

To confirm this observation , the FLAP gene was sequenced in its 

5 entirety and numerous SNPs were defined. Many of these were used to 

genotype 437 female MI patients, 1049 male MI patients, and 81 1 controls. In 
a case-control study of the MI patients using these data, several haplotypes 
were found, that were significantly over-represented in the female MI patients 
compared to controls (seeTable 6). These haplotypes were highly correlated 

10 to each other since they are within a block of linkage disequilibrium covering 

the FLAP gene. Table 7 shows two haplotypes that are representative of these 
female MI risk haplotypes. They have relative risks of 2.4 and 4 and are 
carried by 23% and 13% of female MI patients, respectively. Table 8 shows 
that these same haplotypes show association to male MI although with lower 

15 relative risks. 

In an effort to identify haplotypes involving only SNP markers that 
associate with MI, more SNPs were identified by sequencing the FLAP gene 
and the region flanking the gene. Currently, a total number of 45 SNPs have 
been genotyped on 1343 patients and 624 unrelated controls. Two correlated 

20 series of SNP haplotypes were observed in excess in patients, denoted as A 

and B in Table 9. The length of the haplotypes varies between 33 and 69 Kb, 
and the haplotypes cover one or two blocks of linkage disequilibrium. Both 
series of haplotypes contain the common allele 2 of the SNP SG13S25. All 
haplotypes in the A series contain the SNP DGOOAAHED, while all haplotypes 

25 in the B series contain the SNP DGOOAAHU In the B series, the haplotypes 

B4, B5, and B6 have a relative risk (RR) greater than 2 and with allelic 
frequencies above 10%. The haplotypes in A series have slightly lower RR 
and lower p-values, but higher frequency (15-16%). The haplotypes in series 
B and A are strongly correlated, i.e. the haplotypes in B define a subset of the 

30 haplotypes in A. Hence, haplotypes B are more specific than A. Haplotypes 

A are however more sensitive, i.e. they capture more individuals with the 
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putative mutation, as is observed in the population attributable risk which is 
less for B than for A. Furthermore, these haplotypes show similar risk ratios 
and allelic frequency for early-onset patients (defined as onset of first MI 
before the age of 55) and for both gender. In addition, analyzing various 
groups of patients with known risk factors, such as hypertension, high 
cholesterol, smoking and diabetes, did not reveal any significant correlation 
with these haplotypes, indicating that the haplotypes in the FLAP gene 
represent an independent genetic susceptibility factor for MI. 

The FLAP gene encodes for a protein that is required for leukotriene 
synthesis (LTA4, LTB4, LTC4, LTD4, LTE4). Inhibitors of its function 
impede translocation of 5-lipoxygenase from the cytoplasm to the cell 
membrane and inhibit activation of 5-lipoxygenase. The leukotrienes are 
potent inflammatory lipid mediators derived from arachidonic acid that can 
potentially contribute to development of atherosclerosis and destabilization of 
atherosclerotic plaques throu lipid oxidation and/or proinflammatory effects. 
Allen et al, {Circulation, 97: 2406-2413(1998)) described a novel mechanism 
in which atherosclerosis is associated with the appearance of a leukotriene 
receptor(s) capable of inducing hyperreactivity of human epicardial coronary 
arteries in response to LTC4 and LTD4. Allen et al show a photomicrograph 
of a section of human atherosclerotic coronary artery a positive staining of a 
number of members of the leukotriene pathway, including FLAP. Mehrabian 
et al described the identification of 5-Lipoxygenase (5-LO) as a major gene 
contributing to atherosclerosis susceptibility in mice. Mehrabian et al. 
described that heterozygous deficiency for the enzyme in a knockout model 
decreased the atherosclerotic lesion size in LDL-/- mice by about 95%. 
Mehrabian et al show that the enzyme is expressed abundantly in macrophage- 
rich regions of atherosclerotic lesions, and suggested that 5-LO and/or its 
products might act locally to promote lesion development (Mehrabian et al, 
Circulation Research. 91:120 (2002)). Studies of FLAP inhibition in animal 
models of atheroscerosis are scarce. However, in a rabbit model of acute. MI 
assesssed 72 hours after coronary artery ligation the FLAP-inhibitor 
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BAYxlOOS markedly reduced mortality, from 65% to 25%, and blocked the 
increase in CPK and neutrophil accumulation as well as the ECG-changes 
observed in sham treated animals (J. Pharmacol. Exp. Titer., 276:332 (1996)). 
Mutations and /or polymorphisms within the FLAP nucleic acid, and 
5 other members of the same pathway (e.g., 5-lipoxygenase, LTA4 Hydrolase, 

LTB4 receptors, LTC4 Synthase, and CysLT2 receptor), that show association 
with the disease, can be used as a diagnostic test. The members of the 5-LO 
pathway in particular are valuable therapeutic targets for myocardial 
infarction. 



Table 1 The marker map for chromosome 13 used in the linkage 
analysis. 



Location (cM) 


Marker 


Location (cM) 


Marker 


6 


D13S175 


63.9 


D13S170 


9.8 


D13S1243 


68.7 


D13S265 


13.5 


D13S1304 


73 


D13S167 


17.2 


D13S217 


76.3 


D13S1241 


21.5 


D13S2S9 


79.5 


D13S1298 


25.1 


D13S171 


81.6 


D13S1267 


28.9 


D13S219 


84.7 


D13S1256 


32.9 


D13S218 


85.1 


D13S158 


38.3 


D13S263 


87 


D13S274 


42.8 


D13S326 


93.5 


D13S173 


45.6 


D13S153 


96.7 


D13S778 


49.4 


D13S1320 


102.7 


D13S1315 


52.6 


D13S1296 


110.6 


D13S285 


55.9 


D13S156 


115 


D13S293 


59.8 


D13S1306 
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Table 2 Marker Map for the second step of Linkage Analysis 



i_jOcaiii>n ^ciyjj 


TVTarker 


Location (cM) 


Marker 


1. / jo 


D13S175 


42.585 


D13S1248 


Q 9^ 


D 13S787 


44.288 


D13S1233 


1 1 .DOD 


T) 13S1243 


44.377 


D13S263 




D13S221 


45.535 


D13S325 




D13S1304 

X-/ A ~J O A _J V/"T 


45.536 


D13S1270 


1Q A1 1 


A-/ lJkjlA'J- 


45.537 


D13S1276 


l0.J7 


X/ X JOUZ'J 


49.149 


D13S326 


1 o ^nft 


D1 35*1244 

X-X J — ' O J- a*t r 


49.532 


D13S1272 


\y. /oo 


"D1 39943 


52.421 


D13S168 


OO OQyi 

22.234 


F> 1 391 9^0 


52.674 


D13S287 


22.642 


Til 3 91 949 


60.536 


D13S1320 


OO OOQ 

22.0 /y 


m 3991 7 
1-/ IjoZ- 1 / 


64.272 


D13S1296 


o^ ni ^ 


T"i1 391 999 


71.287 


D13S156 


oq i a/; 
2o. 1 jO 


r> 1 39989 

X-/ 1 


76.828 


D13S1306 


OQ AOS 


T>1 39290 


77.86 


D13S170 


on 1 1A 


D13S1287 


82.828 


D13S265 




D13S260 


91.199 


D13S1241 




D13S171 


93.863 


D13S1298 




D13S267 


97.735 


D13S779 


33.069 


D13S1293 


100.547 


D13S1256 


33.07 


D13S620 


102.277 


D13S274 


34.131 


D13S220 


111.885 


D13S173 


36.427 


D13S219 


112.198 


D13S796 


39.458 


D13S1808 


115.619 


D13S778 


40.441 


D13S218 


119.036 


D13S1315 


41.113 


D13S1288 


126.898 


D13S285 


41.996 


D13S1253 


131.962 


D13S293 
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Table 3 shows the five exons with positions that encode the FLAP protein, 
markers, polymorphisms and SNPs identified within the genomic sequence by 
the methods described herein. One SNP, BJSNP_302465, is in the coding 
region. The polymorphism, SNP 302465, does not change the amino acid 
5 sequence in the protein. 



Table 3 Exons and SNPs in the Nucleic Acid Encoding FLAP 



Exons/markers/SNPs 


Position(bp) 


Size(bp) 


SNPs 




D13S289 


249198-249445 


248 






DG13S166 


249855-250249 


395 






Exonl 


293667-293736 


70 






Exon2 


302413-302512 


100 






B SNP 302465 


302465 


1 


heterozygous C-T (3%) 


in exon 


B SNP 302524 


302524 


1 


heterozygous A-C (55%) 










homozygous A-A (22.5%) 










homozygous C-C (22.5%) 




B SNP 302560 


302560 


1 


heterozygous A-G (2%) 




B SNP 302617 


302617 


1 


heterozygous C-T (37%) 










homozygous T-T (59%) 










homozygous C-C (4%) 




Exon3 


310405-310475 


71 






B SNP 310657 


310657 


1 


heteroygous A-G (6%) 




Exon4 


314297-314378 


82 






B SNP 314500 


314500 


1 


heterozygous G-C (24%) 










homozygous C-C (6%) 










Homozygous G-G (70%) 




Exon5 


322297-322459 


163 






DG13S164 


330669-330886 


218 






D13S1238 


330679-330831 


153 






DG13S163 


363743-363904 


162 






SNP13BR1028729 


145600 


1 


homozygousC-C (11%), 




(rs 1028729) 








heterozygous C-T(41%) 










homozygous T-T (47%) 
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* indicates a publicly available SNP. 
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Table 4 

Significant 4 microsatellite marker haplotypes. Length=length of 
haplotype in Mb. P-val=p-value. RR=Relative risk. N af=Number of 
patients. P al=allelic frequency of haplotype. P ca =carrier frequency of 
5 haplotype. N ct= number of controls. Alleles= alleles in the haplotype. 

Markers= markers in the haplotype. 
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0.032 
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0.67 


6.98E-06 


19.91 


435 
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0.059 


721 
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720 


c 


G 


4 


2 


14 


2 


DG13S1103 
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DG13S301 



Alleles #'s: For SNP alleles A = 0, C = 1, G - 2, T = 3; for 
microsatellite alleles: the CEPH sample (Centre d'Etudes du 



10 Polymorphisme Humain, genomics repository) is used as a reference, 

the lower allele of each microsatellite in this sample is set at 0 and all 
other alleles in other samples are numbered according in relation to 
this reference. Thus allele 1 is 1 bp longer than the lower allele in the 
CEPH sample, allele 2 is 2 bp longer than the lower allele in the CEPH 

15 sample, allele 3 is 3 bp longer than the lower allele in the CEPH 

sample, allele 4 is 4 bp longer than the lower allele in the CEPH 
sample, allele -1 is 1 bp shorter than the lower allele in the CEPH 
sample , allele -2 is 2 bp shorter than the lower allele in the CEPH 
sample, and so on. 

20 
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Table 5 

Significant 5 microsatellite marker haplotypes. Length=length of 
haplotype in Mb. P-val=p-value. RR=Relative risk. N af=Number of patients. 
P al=allelic frequency of haplotype. P ca =carrier frequency of haplotype. N 
ct= number of controls. Alleles= alleles in the haplotype. Markers= markers 



in the haplotype 
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Additional haplotypes were associated with MI, as shown in the following 
Tables. 



Table 6 shows haplotypes in the FLAP region (FLAP and flanking nucleotide sequences) 
that are significantly associated with female MI. 
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25 Table 7 Two variants of the female MI "at risk" haplotypes 
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P-val: p-value for the association. N_aff: Number of patients used in the analysis.Aff. frq: haplotype frequency in patients. 
40 N_ctrl: number of controls used in the analysis.Ctrl.frq: Haplotype frequency in controls. ReMisk: Relative risk of the 
haplotype. PAR: population attributable risk. Info: information content. 
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Table 8 The frequencies of the female MI "at risk" haplotypes in male patients vs controls. 
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25 Table 9. The selected SNP haplotypes and the corresponding p-values, relative risk (RR), number of 
patients (#afl), allelic frequency in patients (aff.frq.), carrier frequency in patients (carr.frq.),number of 
controls (#con), allelic frequency in controls (con.frq.), population attributable risk (PAR). The patients 
used for this analysis were all unrelated within 4 meioses. 
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EXAMPLE 2 RELATIONSHIP BETWEEN MUTATION IN 5-LO 
PROMOTER AND MI 
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A family of mutations in the G-C rich transcription factor binding 
region of the 5-LO gene has previously been identified. These mutations 
consist of deletion of one, deletion of two, or addition of one zinc finger 
(Spl/Egr-1) binding sites in the region 176 to 147 bp upstream from the ATG 
5 translation start site where there are normally 5 Spl binding motifs in tandem. 

These naturally occurring mutations in the human 5-LO gene promoter have 
been shown to modify transcription factor binding and reporter gene 
transcription. The capacity of the mutant forms of DNA to promote 
transcription of CAT reporter constructs have been shown to be significantly 

10 less than that of the wild type DNA {J. Clin. 7/*ves*. Volume 99, Number 5, 

March 1997, 1130-1137). 

To test whether 5-LO is associated with the atherosclerotic diseases, 
particularly myocardial infarction (MI) in the human population, this promoter 
polymorphism, consisting of variable number of tandem Spl/Egr-1 binding 

15 sites, was genotyped in 1 1 12 MI patients, 748 patients with PAOD, and 541 

stroke patients. 

The results, shown in Table 10, demonstrate that the wild type allele 
(which represents the allele with the most active promoter and thus with the 
highest expression of the 5-LO mRNA) is significantly associated with MI 
20 (RR=1.2, p<0.05). The results are consistent with a disease hypothesis that 

increased expression of the 5-LO plays a role in the pathogenesis of ML 

Table 10 





N_aff 


Frq_aff 


N_ctrl 


Frq_ctrl 


Risk Ratio 


P-value 


Ml patients 


1112 


0.8701 


734 


0.8501 


1.1803 


0.048 


Independent 


969 


0.8720 


734 


0.8501 


1.2013 


0.037 


Males 


646 


0.8740 


734 


0.8501 


1.2232 


0.039 


Females 


465 


0.8645 


734 


0.8501 


1.1249 


0.180 


Age of onset < 60 


522 


0.8745 


734 


0.8501 


1.2286 


0.046 


Males 


353 


0.8768 


734 


0.8501 


1.2542 


0.053 


Females 


169 


0.8698 


734 


0.8501 


1.1779 


0.202 
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EXAMPLE 3: ELEVATED LTE4 BIOSYNTHESIS IN INDIVIDUALS WITH 
THE FLAP MI-RISK HAPLOTYPE 

Based on the known function of the end products of the leukotriene pathway 

5 and based on our 5-LO association data, the association of the FLAP haplotype with 
MI is best explained by increased expression and/or increased function of the FLAP 
gene. In other words, those individuals that have a "at risk" FLAP haplotype have 
either, or both, increased amount of FLAP, or more active FLAP. This would lead to 
increased production of leukotrienes in these individuals. 

10 To demonstrate this theory, LTE4, a downstream leukotriene metabolite, was 

measured in patient serum samples. A quantitative determination of LTE4 in human 
serum was performed by liquid chromatography coupled with tandem mass 
spectrometry. The protocol was performed as follows: 
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ANALYTICAL METHOD 
Table PI (Protocol 1): List of Abbreviations 

5 



CAN 


Acetonitrile 


IS 


Internal standard 


LC-MS/MS 


Liquid chromatography tandem mass spectrometry 


LOQ 


Limit of quantification 


QCs 


Quality controls 


R 2 


Coefficient of determination 


ss 


Spiking solution 



BNSDOCID: <WO__2004035741A2J_> 



WO 2004/035741 



PCT/US2003/032556 



-134- 

I 



Apparatus and conditions 
Table P2 Analytical apparatus and conditions 



Instruments / Conditions 


Details 


Analytical column 


Zorbax extend Ci«, 3.5jam (50 x 2.1 mm) 


Column temperature 


Ambient 


Pump and flow 


Hewlett Packard Series 1 100 Binary pump delivering 0.3 




ml/min 


Mobile phase 


A: Buffer: Acetonitrile:H 2 0 (5:95 % v/v). (Containing 10 mM 




Ammonium Acetate and 0. 1 % Acetic acid at pH 4.6). 




B: Buffer: Acetonitnle:H20 (95:5 % v/v). (Containing iu mxvi 




Ammonium Acetate and 0.1% Acetic acid at pH 4.6). 


Gradient 


Time %A %B Flow rate 




0.00 30 70 0.3 ml/min 




1.00 30 70 0.3 ml/min 




1.50 90 10 0.3 ml/min 




6.00 90 10 0.3 ml/mm 




6.50 30 70 0.3 ml/min 




10.00 30 70 0.3 ml/min 


Sample injection 


HTC PAL autosampler 10 jil onto the HPLC column 


Mass Spectrometric 


Quattro Ultima lM Tandem MS/MS, Micromass. England. 


system 




Recording and 


Mass Lynx, version 3.5. All chromatograms and reports are 


integration 


printed out in hardcopy and stored in electronic form on the 




workstation hard disk drive. Recording time was 10 min. 


Retentions times 


LTE 4 ~3.05 min. 




LTE 4 -d 3 ~ 3.05 min. 


Ionization mode 


Electrospray atmospheric pressure in negative ion mode 



BNSDOCID: <W O 2004Q35741A2.L> 



WO 2004/035741 



-135- 



PCT/US2003/032556 



Scan mode 




Multiple reaction monitoring (MRM) 








Compound Parent ion 


Daughter ion 






LTE 4 438.2 


333.2 






LTE 4 -d 3 441.2 


336.2 



Other instruments 

Table P3 The apparatus used for sample treatment and measurements 



Apparatus 


Brand 


Type 


Pipette 


Eppendorf 


Edos 5221 


Pipette 


Labsystems 


Finnpipette 200 |il 


Centrifuge 


Eppendorf 


5417C 


Evaporation unit 


Porvair 


Ultravap 


Vibrofibc 


Ika-Werk 
Thermolyne 


VF-1 

Maxi-mix m™, 65800 


Balance 


Sartorius 


LA 120 S 


Ultra sonic bath 


Cole Parmer 


8891 



Materials 



5 Table P4 Reagents for sample treatment and measurements 



Reagent 


Manufacturer 


Quality 


Art no. 


Acetonitrile (ACN) 


Rathburn 


HPLC grade 


RH1016 


Methanol 


Rathburn 


HPLC grade 


RH1019 


Ammonium acetate 


Merck 


Pro analysis 


1116 
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Table P5 Reference substances 





Details 


Reference 


Reference standards 


Leukotrine E 4 from Cayman Chemical, MI, 
USA 


20410 


Internal standards 


Leukotriene E 4 -20, 20,20-d 3 from Biomol, PA, 
USA 


S10120 



Stock solutions 

A stock solution of LTE 4 was prepared by the supplier at a concentration of 
100/ig/ml in methanol. The stock solution was diluted to a concentration of 20/i.g/ml 
5 in methanol and this working solution (WS-1) was kept refrigerated at 2-8°C. 

An internal standard stock solution (LTE 4 -d 3 ) was prepared by the supplier at 
concentration of 49.5/ig/ml. The stock solution was diluted to a concentration of 
lpig/ml in methanol and this working solution was kept refrigerated at 2-8°C. 

Preparation of spiking solutions, calibration standards and quality control samples 
10 Spiking solutions (SS) in the concentration range of 1 ng/ml to 10000 ng/ml 

were prepared by dilution of the working Solution. 
The following spiking solutions were prepared: 



Table P6 Spiking solutions for calibration standards 



SS 


Concentration 
(ng/ml) 


Preparation 


1 


10000 


500^1 of WS-1 (20/ig/ml) diluted to 1.0 ml with 70% 
MeOH/water 


2 


1000 


lOOfd of SS-1 was diluted to 1.0 ml with 70% MeOH/water 


3 


100 


1 00/il of SS-2 was diluted to 1 .0 ml with 70% MeOH/water 


4 


30 


300/tl of SS-3 was diluted to 1.0 ml with 70% MeOH/water 


5 


20 


200/il of SS-3 was diluted to 1.0 ml with 70% MeOH/water 
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6 


16 


1 60/il of SS-3 was diluted to 1 .0 ml with 70% MeOH/water 


7 


12 


120/il of SS-3 was diluted to 1 .0 ml with 70% MeOH/water 


8 


8.0 


400/d of SS-5 was diluted to 1.0 ml with 70% MeOH/water, 


. 9 


4.0 


200/d of SS-5 was diluted to 1.0 ml with 70% MeOH/water 


10 


2.0 


100/d of SS-5 was diluted to 1.0 ml with 70% MeOH/water 


11 


1.4 


175/xl of SS-8 was diluted to 1.0 ml with 70% MeOH/water 


12 


1.0 


125 pi of SS-8 was diluted to 1 .0 ml with 70% MeOH/water 



Table P7 Spiking solutions for quality controls 



SS 


Concentration 
(ng/ml) 


Preparation 


13 


14 


140|il of SS-3 was diluted to 1.0 ml with 70% 
MeOH/water 


14 


6.0 


300/d of SS-5 was diluted to 1.0 ml with 70% 
MeOH/water 


15 


2.4 


120/il of SS-5 was diluted to 1.0 ml with 70% 
MeOH/water 



After preparation, spiking solutions for calibration standards and quality 
5 controls were kept refrigerated at 2-8°C. 



Preparation of calibration standards and quality controls 

Fresh calibration standards and quality controls (QCs) were prepared each day 
by spiking blank plasma as described in Tables P8 and P9, respectively. 

10 
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Table PS Preparation of calibration standards 



Concentration 
(ng/ml) 


SS.Gil) 


Blank Plasma 


1500 


20 ul of the SS-4 (30ng/ml) 


380 ul 


1000 


20 jil of the SS-5 (20ng/ml) 


380 ul 


800 


20 uloftheSS-6(16ng/ml) 


380 ul 


600 


20 ul of the SS-7 (12ng/ml) 


380 ul 


400 


20 ul of the SS-8 (Sng/ml) 


380 ul 


200 


20 ul of the SS-9 (4.0ng/ml) 


380 ul 


100 


20 ul of the SS-10 (2.0ng/ml) 


380 ul 


70 


20ul of the SS-1 1 (1.4ng/ml) 


380 ul 


50 


20ul of the SS-12 (l.Ong/ml) 


380 ul • 


Table P9 Preparation of quality controls 


Concentration 
(ng/ml) 


SS (ul) 


Blank Plasma 


800 


20 ul of the SS-1 3 (14ng/ml) 


380 ul 


40 


20ul of the SS-1 4 (6.0ng/ml) 


380 ul 


8.0 


20ul of the SS-1 5 (2.4ng/ml) 


380 ul 



5 



Sample preparation 

Aliquots of 400 fil of each study sample, calibration standards, QC samples 
and control blank are pipetted into an eppendorf vial. All samples apart from blank 
are then spiked with 20 ^1 of internal standard working solution and the samples are 
10 then vortex-mixed for few seconds. The pH of the plasma samples is adjusted to pH 
4.5 using 60 jul of 10% acetic acid and centrifuged for 10 min. at 4100 rpm 
immediately before the extraction. The solid phase extraction 96-well plate is 
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conditioned with 1 ml methanol and 1 ml water. Then 400/d of the plasma samples 
are loaded on the plate. Vacuum is applied, followed by drying the disk for 1 min. 
After being washed with 2ml water and 1 ml 30% methanol in 2% acetic acid. Next 
the plate is eluted with 0.6 ml methanol. The plate is then dried for few minutes. The 
5 methanol eluate is evaporated almost to dryness under a stream of nitrogen at 45°C. 
The residue is reconstituted in 30 pi mobile phase and vortex-mixed for few min. 
Subsequently, the solutions are centrifuged for 10 min at 10.000 rpm. and 10 pi are 
injected by the autosampler into the LC-MS/MS system for quantification. 

1 

10 PERFORMANCE OF MEASUREMENTS 

The samples will be prepared and measured in batches and a typical batch will 
consist of: 

15 One set of calibration standards, one extra lowest calibration standard and one blank. 
Samples collected from a 16 individuals and one set of control samples (C Lj Cm, C h ) 
Samples collected from a 17 individuals and one set of control samples (C l ,Cm,C h ) 

QUANTITATIVE DETERMINATION OF ANALYTE IN PLASMA SAMPLES 
20 The standard curve is calculated from the peak area ratios 

ANALYTE/INTERNAL STANDARD of the calibration standards and their nominal 
ANALYTE concentrations. The unknown samples for LTE 4 were calculated from a 
quadratic regression equation where a weighted curve, 1/X 2 , is used. The measured 
peak area of the samples was converted into pictogram of ANALYTE per milliliter 
25 (pg/ml) of plasma according to the calculated equation for the standard curve. 

The calculation of the regression for the standard curve and the calculations of 
the concentration of the unknown samples and the control samples are performed with 
MassLynx Software. 
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ACCEPTANCE CRITERIA 

Calibration standards 

The coefficient of determination (R 2 ) for the calibration curve must exceed 

0.98. 

5 The calibration curve included the concentration range from 50pg/ml - 

1500pg/ml. 

Concentration of the calibration standards must be within ±25% of their nominal 
value when recalculated from the regression equation. Calibration standards that fail 
these criteria (at most 3 in each run) are rejected and the calibration performed again 
10 with the remaining standards. If the standard curve is not accepted, the samples must 
be reanalyzed. 

Control samples 

At least two thirds of the analysed quality controls must be within ±25% of 
their nominal value when calculated from regression equation. If more than a third of 
15 the controls fail, the samples must be reanalyzed. 

RESULTS 

Table 1 1 (below) shows that the female MI "at risk" haplotype is more 
significantly associated with female MI patients who have high LTE4 levels (top 50th 
20 percentile), than with female MI patients who have low levels of LTE4 (bottom 50th 
percentile). 

In addition, haplotype analysis, comparing female MI patients with high levels 
of LTE4 with female patients with low levels, showed that those with high levels had 
increased prevalence of the "at risk" haplotype by 1 .6 fold (see Table 12). The results' 
25 show clearly that the "at risk" haplotypes are enriched in the MI patient group that 
has high levels of LTE4. The carrier frequency of the "at risk" haplotypes are 12% 
and 20%, respectively, in the whole female MI group, but go up to 15% and 24%, 
respectively, in the female MI group that has high levels of LTE4. Correspondingly, 
the carrier frequency of the "at risk" haplotypes decrease to 8% and 18%, 
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respectively, in the group of female MI that has low levels of LTE4 (Note carrier 
frequencies are twice the disease allele frequency times 1 minus the disease allele 
frequency plus the square of the disease allele frequency). 

Note that LTE4 may simply reflect the leukotriene synthesis rate of the 
5 leukotriene synthetic pathway upstream of the key leukotriene metabolite involved in 
MI risk. For example, leukotriene B4 is probably more likely than leukotriene E4 to 
be involved in the inflammatory aspects of MI plaques but since B4 has a short half 
life, it is difficult to measure reliably in serum samples, while E4 has long term 
stability. 

10 

Tablell Association offheatriakta^^ 

SeL of LTE4 (>50pg/ml (roughly the upper 50th percentile). ^^f^S^ST^ 
S risk haplotype for female MI, with female MI who also have low levels of LTE4 (<50pg/ml). 

15 
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35 



haplotype. PAR: population attributable risk. Info: information content. 
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Table 12 Association between haplotypes that are most significantly associated with female MI, and 
serum LTE4 levels. Here, the group of affected individuals are defined as female MI patients with high serum 
LTE4 (higher than 50 pg/ml) and the control group is defined as female MI patients with low serum LTE4 
5 (below 50 pg/ml) 



10 



15 



High vs low LTE4 



8 



: x 
; 5 



5 



E 8 



-2 



"5 



1.61E-01 



1.20E-01 



221 



220 



0.084 



0.13 



185 



182 



0.054 



0.088 



1.61 



1.54 



CC 

2 



0.063 



0.089 



0.689 
0.686 ' 



P-val- p-value for the association. N aff: Number of patients used in the anaJysis.AfT. frq: haplotype frequency in patients. 
20 N.ctrl: number of controls used in the analysis.Ctrl.frq: Haplotype frequency in controls. Rel_risk: Relabve nsk of the 
haplotype. PAR: population attributable risk. Info: infoimation content. 
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EXAMPLE 4 ELEVATED LTE4 CORRELATED WITH ELEVATED C- 
REACTIVE PROTEIN (CRP) 

30 The relationship between the increased production of leukotrienes and the 

inflammatory marker CRP, a well established risk factor for ML was then explored. 
As shown in FIG. 9, a significant positive correlation was found between serum 
LTE4 levels and serum CRP levels. 



35 

EXAMPLE 5: ASSESSMENT OF LEVEL OF CRP IN PATIENTS WITH AT-RISK 
HAPLOTYPE 

The level of CRP in female patients with female MI at-risk haplotypes was 
assessed, in order to demonstrate the presence of a raised level of inflammatory 
40 marker in the presence of the female MI at-risk haplotype. Results are shown in 
Table 13. The average CRP was elevated in those patients with the at-risk haplotype 
versus those without it. 
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All female 
patients 

affecteds: 



With haplotype. 
Not with haplotype. 



Table 13 



no 
155 
218 



Mean CRP 
4.91 
4.35 



SECRP 
8.7 
6.13 



5 EXAMPLE 6: ELEVATED SERUM LTE4 LEVELS IN MI PATIENTS VERSUS 
CONTROLS 

The end products of the leukotriene pathway are potent inflammatory lipid 
mediators that can potentially contribute to development of atherosclerosis and 

1 o destabilization of atherosclerotic plaques through lipid oxidation and/or , 

proinflammatory effects. Examples one through five show that: 1) MI correlates 
with genetic variation at FLAP; 2) MI correlates with high expression promoter 
polymorphism at 5-LO; 3) C-reactive protein levels correlate with serum leukotriene 
E4; and 4) Patients with Mi-risk FLAP haplotypes have higher levels of serum 

15 leukotriene E4 and CRP. Based on these data, it was hypothesized that serum 
leukotriene E4 levels correlate with MI risk. 

To test this hypothesis, LTE4, a downstream leukotriene metabolite, was 
measured in 488 female MI patient and 164 control serum samples. The LTE4 levels 
for the patients was higher than that for the controls using a one-sided Wilcoxon rank- 

20 sum test. The p-value of the difference was 0.0092 thus confirming our hypothesis. 
Therefore, elevated leukotriene E4 represents a risk factor for MI. Serum or plasma 
LTE4 levels may be used to profile the MI risk for individuals to aid in deciding 
which treatment and lifestyle management plan is best for primary or secondary MI 
prevention. In the same way other leukotriene metabolites may be used to risk profile 

25 for MI. 
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SUMMARY 

In summary, it has been found that: MI correlates with genetic variation at 
FLAP; MI correlates with high expression promoter polymorphism at 5-LO; patients 
5 with female MI at-risk FLAP haplotype's have higher levels of serum LTE4; LTE4 
levels correlate with CRP levels in serum; and patients with MI at-risk FLAP 
haplotypes have elevated CRP. 

Taken together, these results show that increased leukotriene synthesis is a 
risk factor for MI, especially but not only in females, and that this risk is driven in 
10 part by variants in FLAP and 5-LO genes and are captured in part by measurement o 
levels of serum LTE4 and CRP. 

MARKERS UTILIZED HEREIN 



Table 14: Position (Mb) of microsatellite markers sequence assembly (SA5), 
primers and size of die markers. 



mb 

25.0920 
42 


Marker 

DG13S2101 


Forward ' 

ACGGTGATGACGCCTACATT 
(SEQ ID NO: 4) ' 


Reverse s 
rCACATGGACCAATTACCTAGA 

f^SEQ ID NO: 5) 


size 
188 


25.0920 
42 


DG13S48 


CAAATTTCAGATGTGCCAACC 
(SEQ ID NO: 6) 


ACGGTGATGACGCCTACATT(S 
EQ ID NO: 7) 


214 


25.3965 
04 


D13S1304 


ACCAGCCTTTGCTTAGGA(SEQ ID 
NO: 8) 


AC ATTCTAGTGCTAC AG GGTAC 
TC(SEQ ID NO: 9) 


133 


25.3965 
35 


DG13S2105 


TGTTCTGCACACGAACATTCT(SE 
Q ID NO: 10) 


TCCTGAGTCCTCTCCACCTG(S 
EQ ID NO: 11) 


104 


25.4455 
11 


DG13S2106 


TGGGAATTAATGAAGAACAACAA 
AfSEQ ID NO: 12) 


CATGTTTCGAAGAACTCAAGAG 
G(SEQ ID NO: 13) 


428 


25.5449 
20 


D13S1254 


AAATTACTTCATCTTGACGATAAC 
A(SEQ ID NO: 14) 


CTATTGGGGACTGCAGAGAG 
(SEQ ID NO: 15) 


218 


25.5449 
25 


DG13S2107 


GGGACTGCAGAGAGCAGAAG 
(SEQ ID NO: 16) 


CAAGAAGGGAAATTCCTACGC 
(SEQ ID NO: 17) 


95 


25.5659 
56 


DG13S55 


AGCCAGTGTCCACAAGGAAG 
(SEQ ID NO: 18) 


GAGGGTGAGACACATCTCTGG 
(SEQ ID NO: 19) 


283 


25.6057 
93 


DG13S54 


AATCGTGCCTCAGTTCCATC 
(SEQ ID NO: 20) 


CCACCAGGAACAACACACAC 
(SEQ ID NO: 21) 


156 


25.6196 
93 


D13S625 


TTGCTCTCCAGCCTGGGC (SEQ 
ID NO: 22) 


TTCCTCTGGCTGCCTGCG 
(SEQ ID NO: 23) 


185^ 


25.6874 
22 


DG13S1479 


TTTGATTCCGTGGTCCATTA (StCJ 
ID NO: 24) 


TTATTTGGTCGGTGCACC I I I 
(SEQ ID NO.25) 


339 


25.7493 
44 


DG13S1440 


GGTAGGTTGAAATGGGCTAACA 
(SEQ ID NO: 26) 


TCATGACAAGGTG T'l GGA I I I 
(SEQ ID NO: 27) 


153 
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25.9012 
121 


DG13S1890 


DCTCCTCTGCCATGAAGCTA C 
[SEQ ID NO: 28) ( 


iTATTTGGTCTGCGGG 1 IGT 

r%r a tr\ m/""\. oft\ 

SEQ ID NO: 29) 


/lift 

41 0 


25.9280 
811 


DG13S1879 


TTTGAGCCCAGATCTAAGCAA 
[SEQ ID NO: 30) 


\AATGTTAATGTCACCGACAAA 
SEQ ID NO: 31) 


44o 


25.9326 
09 


DG13S1540 


rACTGGGTTATCGCCTGACC 
(SEQ ID NO: 32) 


^CAATGGACCTCTTGGACAT 
SEQ ID NO: 33) 


4 CO 

152 


25.9467 
43 


DG13S1889 


TTTGAATGTTCATATATTTGTGGT ( 
G (SEQ ID NO: 34) I 


Z C CTC GT AATG AAACCT ATTTG 
\ (SEQ ID NO: 35) 


ooo 

222 


25.9486 
79 


DG13S59 


TTTCGGCACAGTCCTCAATA < 
(SEQ ID NO: 36) I 


2AGGGTGTGGTGACAT (SEQ 
D NO: 37) 


228 


25.9523 
47 


DG13S1894 


TGTTTCTTTCTTTCTCTCTCTC Ml/ 
C (SEQ ID NO: 38) 


^AATGAGTTCAATGAGTTGTGG 
IT (SEQ ID NO: 39) 


209 


25.9883 
60 


DG13S1545 


CAGAGAGGAACAGGCAGAGG 
(SEQ ID NO: 40) 


^GTGGCTGGGAAGCCTTATT 
[SEQ ID NO:41) 


394 


26.0718 
66 


DG13S1524 


AGGTGAGAGAACAAACCTGTCTT 
(SEQ ID NO: 42) 


GCCTTCCTTCTAAGGCCAAC 
[SEQ ID NO: 43) 


a a tr 

115 


26.1834 
92 


DG13S1491 


TGTTATACATTTCAATTTCACCTC 
A (SEQ ID NO: 44) 


GTACTCCAGCCGGGCAAC 
(SEQ ID NO: 45) 


286 


26.2362 
89 


DG13S62 


TTGTTCAGTGCTCTATAGTTACAA 
AGT (SEQ ID NO: 46) 


GGTC AC AAAG CTATG CG ATTA 
(SEQ ID NO: 47) 


158 


26.2734 
63 


D13S1244 


TCAACAAGTGGATTAAGAAACTG 
TG (SEQ ID NO: 48) 


CTGTTTATGGCTGAGAAGTATG 
C (SEQ ID NO:49) 


86 


26.2869 
35 


DG13S64 


TAGCAGGGTGCAGTCTA (SEQ ID 
NO:50) 


ACCATACCACCACCACCATC 
(SEQ ID NO: 51) 


247 


26.3145 
01 


D13S243 


ACTGTACTTCTGCCTGGGC (SEQ 
ID NO: 52) 


\ I I I G I AATGCCTCAACCATG 
(SEQ ID NO: 53) 


147 


26.3271 
84 


DG13S1529 


CTGTAGACTTTATCCCTGACTTAC 
TG (SEQ ID NO: 54) 


CAATGAATGATGAAGATTCCAC 
TC (SEQ ID NO: 55) 


132 


26.3387 
67 


DG13S1908 


TGACACCATGTCTTACTGT 1 1 t3U 
(SEQ ID NO: 56) 


GAGGATACAATGAGAACCAAAT 
CTC (SEQ ID NO: 57) 


224 


26.3880 
34 


DG13S1546 


CCACAGAATGCTCCAAAGGT 
(SEQ ID NO: 58) 


GAGTTCAAGTGATGGATGACG 
A (SEQ ID NO.59) 


357 


26.4358 
11 


i 

DG13S1444 


CAGATAGATGAATAGGTGGATGG 
A (SEQ ID NO: 60) 


CACTGTTCCAAGTGCTTTGC 
[SEQ ID NO: 61) 


a no 

193 


26.4866 
57 


DG13S1458 


GCAGGGCAAACTGCCTTAT (SEQ 
ID NO:62) 


TTTGGTGAAATGTCTGTTTATG 
G (SEQ ID NO: 63) 


a no 


26.5045 
45 


D13S252 


CTCAACCTGGCTTCTACT (SEQ 
ID NO: 64) 


TACTCCTTAATAAACTCCCC 
[SEQ ID NO: 65) 


ooo 


26.5082 
31 


DG13S66 


TATGCGTTGTGTGTGTG (SEQ ID 
NO:66) 


GGGCCTTAGATTCTTGTAGTG 
G (SEQ ID NO. 67) 


o*17 
£.1 t 


27.1151 
20 


DG13S1554 


CTCGCATCTCGCTTCTCACT 
(SEQ ID NO: 68) 


CTCAAGGGTCCAGTGGTTTG 
(SEQ ID NO: 69J^ 


A OA 


27.1406 
75 


DG13S1907 


TGTCCAGACTGCCTCCTACA 
(SEQ ID NO:70) 


TGCAACACCTGGTTCACAAT 


I O I 


27.1458 
42 


ID13S802 


CACAGTGAGACTCTATCTCAAAA 
A (SEQ ID NO: 72) 


TCAGACTGGCTTAGACTGTGG 
(SEQ ID NO: 73) 


150 


27.2406 
16 


IDG13S1892 


AAATTCCAAAGGCCAGGTG (SEQ 
ID NO: 74) 


CCATACAGTTTCCTAGGTTCTG 
G (SEQ ID NO: 75) 


373 


27.2534 
52 


I 

IDG13S1849 


CACCTGGCCAAATGTTTGTT 
(SEQ ID NO: 76) 


TGCTTGAATCCAGAGACTGC 
(SEQ ID NO: 77) 


190 


27.2736 
6C 


IDG13S68 


1 1 1 GCGAGTCCTTGTGGAGT 
(SEQ ID NO: 78) 


ACAGTCCGCTCCCTCCTAAT 
(SEQ ID NO: 79) 


238 


27.2804 
61 


DG13S69 


ATGCTTGGCCCTCAGTTT (SEQ 
ID NO: 80) 


TTGGCAACCCAAGCTAATATG 
(SEQ ID NO:81) 


296 
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27.4837 
yy 


( 

J I OO Icuu I 


:tccacagtgacagtgagg (seqc. 

D NO:82) 


pAGAGGTTCCCAATCCC (SEQ 
D NO: 83) 


160 




27.6104 

nfi r 


( 


:atcaacctccccaccac (seq i 
n wn* ft4^ C 

L* INU. Q**rJ 


"A I I I II I CAGTCCCACAGTTA 
3C (SEQ ID NO:85) 


227 


27.6158 

A A J 

141 


( 

JO looOH 


3AGCTCCTGGCCATA IIIUI C 

QCf) in NO* flfi'i ( 


3AGCCATTTCTCTGGGTCTG 
SEQ ID NO:87) 


153 


27.641^ 

A A 1 
1 1 ] 


-\/~* a QC7Q 
JG 1 00/ o 


3GTCCGTGTCAACCCTTAGA 
r cpn in mo* PSK\ 


^AGGTTGATGGGAGGGAAA 
SEQ ID NO: 89) 


198 


27.6615 
07 


— \ /•*» dOPH COO 


3GGGAAATGACAGTGAGACC 

rccrv m MO* 
^ofcvj iu imu. yu; 


rGCCTAGATTCTCCCGTAAG 
SEQ ID NO: 91) 


163 


27.7053 
471 


J 1 35 1 242 


3TGCCCAGCCAGATTC (SEQ ID ( 

MO* QO\ I 


3CCCCCAGTCAGGTI I (SEQ ID 
MO: 93) 


198 


27.8838 
72 


DG13S57D 


TTTCTCTCTCCACGGAATGAA 


•XACCCATTCTCACAGGGTGTA 
SEQ ID NO: 95) 


199 


27.8973 
65 


DG13S191 / 


AGGAGTGTGGCAGC7 1 IGAG 
fcco in MO* Qfi\ 


FGGATTCCCGTGAGTACCAG 
(SEQ ID NO: 97) 


165 


27.9321 
54 


D13S217 


ATGCTGGGATCACAGGC (SEQ ID 
rslvj. yo) 


AACCTGGTGGACTTTTGCT 
(SEQ ID NO: 99) 


170 


28.0806 
32 


DG13S581 


AGCATTTCCAATGG rGC 1 I I 

tenure in mo- ifin\ 
otU IU InVJ. 1UUJ 


CATGTTGATATGCCTGAAGGA 
(SEQ ID NO:101) 


367 


28.1653 
48 


DG13S1471 


CACTGTCTGCTGCCACTCAT 


AGAGATTATGTGATGTACCCTC 
TCTAT(SEQ ID NO:103) 


267 


28.3032 
52 


/— » „j Of COO 

DG13S583 


CAAGCCTGGGACACAGAAAT 
/cca in mo- 1 


TTTGCAGACACCACAACACA 
(SEQ ID NO: 105) 


264 


28.3032 
56 


D13S120 


ATGACCTAGAAATGATACTGGC 

/ccrn in MO* inP^ 
otzvj IU r*\J. 1UDJ 


CAGACACCACAACACACATT 
(SEQ ID NO: 107) 


175 


28.3855 
66 


D13S1486 


TGGTTTAAAAACCTCATGCC 

/OI""r/*"*» ir*l MO- i HR\ 

ocU IU In<J. lUoj 


ATCCCAAACTCTGTACTTATGT 
AGG (SEQ ID NO: 109) 


151 


28.4155 
30 


DG13S1024 


TTTGCACATACACATAAGCGAAC 
/ceo in mo- 1 in\ 


CACAAATCCCGTGCACTAAA 
(SEQ ID NO: 111) 


139 


28.4155 
30 


DG13S1510 


ATTCCTGGGCTCATGGTACA 
ofcU IU IMU. nz; 


TGCCGTCATCTGCTTTAGAA 
(SEQ ID NO: 113) 


390 


28.4303 

AO 

Oc 


IJGI <jo i^yo 


CCTTGGCTGTTGTGACTGGT 
/ocn in MO*114 , \ 


CACTCAGGTGGGAGGATCAC 
(SEQ ID NO: 115) 


285 


28.5175 
41 




GCTGTTTCCTTGGCTTCTTCT 

/ccn in MO* 1 1R\ 


CCCATACTTGAGATGACCATGA 
(SEQ ID NO: 117) 


291 




28.551 C 
oC 




CACTTTGCCAGTAGCCTTGA 

/orro in NO-Hftt 


TTGGGAAAGTTAACCCAGAGA 
(SEQ ID NO: 119) 


28^ 


\ 


28.634S 
02 


• 

i a oo «i non 


TTTGGGAAGAGCCATGAGAC 
/ccn in mo* i on\ 


CTCTGGGCATTGGAGGA 1 TA 
(SEQ ID NO: 121) 


35^ 


[ 


28.634S 


I 


TTTGGGAAGAGCCATGAGAC 
/qcn in MO* 19^ 


AATGCCCATGTGCACTGTAG 
(SEQ ID NO: 123) 


23' 


I 


28.6866 

U J 


- nOI oqcoyi 


GGGAGACAAGTCAGGTGAGG 

/QCQ If) MO* 124^ 


CTGAGTATGGAGTCTTCATCAT 
TATC (SEQ ID NO: 125) 


15" 


I 


28.794C 
31 


) 

>DG13S1519 


TCGTCTCGAAGAAAGAAAGAAGA 
(SEQ ID NO:126) 


CACCATGGGTTAATTGCACA 
(SEQ ID NO: 127) 


28I 


3 


28.8761 
5< 


I 

5DG13S77 


TGACGTGGGTTCAGGTTGTA 
(SEQ ID NO: 128) 


AGTGCATTGGTGCCTTCTCT 
(SEQ ID NO: 129) 


22! 


3 


28.970: 

2: 


r 

JDG13S586 


GGACTGCCAATTCTACAGCA 
(SEQ ID NO: 130) 


I I I CCATGGGAAATTTGGTC 
(SEQ ID NO: 131) 


15 


1 


28.975< 
4' 


1DG13S79 


TGCTACTAGATTTGACCAACCA 
(SEQ ID NO: 132) 


GACTTGTAAAGGATTTAGTGAT 
TTCG (SEQ ID NO: 133) 


12 


8 


29.059: 
9< 


i 

IDG13S80 


GTGGAAGGCCTCTCTTG 
(SEQ ID NO: 134) 


TGCTTCTTGAGGGAAAGCAT 
(SEQ ID NO: 135) 


23 


3 
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29.1261 
52! 


DG13S82 


DACGTGGTTCACCTCTCTAGG 1 
SEQ ID NO: 136) { 


TGGCCACTTATTTGTG 


302 


29.1546 
911 


D13S1299 I 


DGATGAGTGACAGGGCT (SEQ IDC 
MO: 138) ._( 


DCTCGTGGGTGGAATAA 

otU ID NvJ. loy^ 


99^ 


29.1547 
37! 


3G13S85 * 


ITGGCCATTAGCAATTAGCA C 
SEQ ID NO: 140) ( 


:gtgggtggaataaatcagg 

SEQ IU NU. 141 ) 


1 oo 


29.1584 
62 1 


( 

D13S629 


oTTGAGGCAAGAGAATCACT 
SEQ ID NO: 142) 


3CACATTTACACCAGGGTG 

r> rz/~\ ipi K1/*> A A Q\ 

ofcQ IU in<J.14o) 




29.2240 
60 


DG13S1934 


3CTTCAGAGGATTTCCC I I IU 
[SEQ ID NO: 144) 


:tggtttgactccagcttca 

SEQ ID NO: 145) 


*frO 1 


29.2454 
62 


DG13S1098 


TGTTCAAACCTAAGGTGCTTCA 
fSEQ ID NO: 146) < 


3AAACAACAACAACAACAACAA 
^A (SEQ ID NO: 147) 


^ ID 


29.2598 
40 


DG13S1104 


CCTGGCACGGAATAGACACT 
(SEQ ID NO: 148) 


3GCCTCCTTTGCTCTGAAG 
SEQ ID NO: 149) 


Of o 


29.2944 
36 


DG13S1097 


CATCCCTGTGGCTGATTAAGA 
fSEQ ID NO: 150) 


^ACAGTTCCAGCCCGTTCTA 
[SEQ ID NO: 151) 




29.3097 
00 


DG13S1110 


TTTCAAAGGAATATCCAAGTGC 
(SEQ ID NO: 152) 


TGGCGTACCATATAAACAGTTC 
TO (SEQ ID NO: 1oo) 


Zoo 


29.3099 
09 


DG13S86 


TTTCAAAGGAATATCCAAGTGC 
(SEQ ID NO: 154) 


AAACGTGACACTTCCACACA 
(SEQ ID NO: 155) 


Iff 


29.3599 
61 


DG13S87 


TTCAATGAAGGTGCCGAAGT 
(SEQ ID NO: 156) 


TGTCTATCCCAAAGCAA (SEQ 
ID NO: 157) 


Zl o 


29.5224 
43 


DG13S1111 


G C AAG ACTCTGTTG AAG AAG AAG 
A (SEQ ID NO: 158) 


TCCCTCTGTTTGAGTTTCTCG 
(SEQ ID NO: 159) 




29.5746 
65 


DG13S1101 


AGGCACAGTCGCTCATGTC (SEQ 
ID NO:160V 


AAACTTTAGCTAATGGTGGTCA 
AA (SEQ ID NO. 161 ) 


ooo 


29.6227 
55 


DG13S1106 


TGTGATTCCAGGGAGCTATCA 
(SEQ ID NO. 162) f 


TAGGTGTGTGGAGGACAGCA 
(SEQ ID NO. 163) 




29.6589 
10 


DG13S172 


CCAGTTTCAGTTAGCCAAGTCTG 
(SEQ ID NO: 164) 


GAGAGGGAATGAATGCAGGA 
[SEQ ID NO: 165) 


£X>f 


29.6657 
09 


D13S1246 


GAGCATGTGTGACTTTCATATTC 
AG(SEQ ID NO: 166) 


AGTGGCTATTCATTGCTACAGG 
(SEQ ID NO. 167) 




29.6725 
61 


DG13S1103 


TTGCTGGATGCTGGTTTCTA(SEQ 
ID NO: 168) 


AAAGAGAGAGAGAAAGAGAAA 
GAAAGA(SEQ ID NO. Toy; 




29.8259 
75 


D13S289 


CTGGTTGAGCGGCATT(SEQ ID 
NO: 170) 


TGCAGCCTGGATGACA(SEQ 
ID NO. 171 ) 




29.8266 
31 


DG13S166 


CCTATGGAAGCATAGGGAAGAA( 
SEQ ID NO: 172) 


CCCACTTCTGAGTCTCCTGAT( 

OCA 1 r~\ MA« A 70\ 

SEQ ID NU. l/o) 




29.9066 
8S 


IDG13S164 


GGGATGCAGAAAGGATGTGT(SE 
Q ID NO: 174) 


AAGAATGCTGGCCAACGTAA(S 

cCJ IU N\J. Iff) 


91R 


29.9067 
OC 


ID13S1238 


CTCTCAGCAGGCATCCA(SEQ ID 
NO: 178) 


GCCAACGTAATTGACACCA(SE 
Q ID NO. 179) 


19Q 


30.0312 
7£ 


I 

ID13S290 


CCTTAGGCCCCATAATCT(SEQ ID 
NO: 180) 


CAAATTCCTCAATTGCAAAAT(S 

tU IU InU.I Ol ) 


176 


30.086c 
02 


\ 

JD13S1229 


GGTCATTCAGGGAGCCATTC(SE 
Q ID NO: 182) 


CCATTATATTTCACCAAGAGGC 
TGC(SEQ ID NO: 183) 


119 


30.1 92* 
41 


\ 

'DG13S1460 


TGCCTGGTCATCTACCCATT(SEC 
ID NO: 184) 


\ TCTACTGCAGCGCTGATCTT(S 
EQ ID NO: 185) 


264 


30.21 7i 
7( 


)DG13S1933 


CATTTATGAATGGAGGTGAAGC(S 
EQ ID NO: 186) 


5ATGGGAGCTCAAAGGGAAAT(€ 
EQ ID NO: 187) 


186 


30.303: 

1: 


JDG13S1448 


CAGCAGGAAGATGGACAGGT(SE 
Q ID NO: 188) 


CACACTGCATCACACATACCC( 
SEQ ID NO: 189) 


136 


30.31 71 
T 


J 

\D13S1287 


TATGCCAGTATGCCTGCT(SEQ IC 
INO: 190) 


) GTCACATCAGTCCATTTGC(SE 
Q ID NO: 191) 


232 
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30.3421 
no i 


( 

J\D I OO /v/U / \ 


3CAAAGC AAGTAACCTCCTC A(SE P 
3 ID NO: 192) E 


VAACAATCACTGCCCTCTGG(S 
:Q ID NO. 193) 


227 


30.5718 

o7 1 


""♦^♦l QHA 1 


rGATGAAATTGCCTAGTGATGC(S ( 
=0 ID NO* 194^ f 


3GATCCAATCGTACGCTACC(S 
EQ ID NO. 195) 


136 


30.6434 

oof 

381 


( 

Jvjl JOOOZ 


DGAATGGGTGACTAACAGCA(SE C 
n in MO- ( 


:tggagtgcagggacatga(se 

3 ID NO: 197) 


378 


30.6659 

371 


/-> h o cone 


^AAGAAATATTCCAAGAAGAAAG 
in NO* 1Q8 ^ 


ITGCACAACTTTGTGTAGAGCA 
r(SEQ ID NO: 199) 


279 


30.6744 
68 


D13S122D 


3GGTATGTCTTTATTCTCGGCAG 

FA/QPro IPi MO' 9nn^ 
1 AvotvJ IU IMW. 


3TGCATTCACAGACCAGTCATT 
SEQ ID NO: 201) 


219 


30.6909 
59 


*->**"*•«< o COflO 


GGGCTTGAAGGCACTAAATGT(S 

r*0 in MO* 0C\0\ 


3CAAGCAGTAATTCCTTCCTCA 
SEQ ID NO:203) 


313 


30.7124 
68 


nP-l QCd /ion 


"\CCTAAACACCACGGACTGG(SE 

Li IU INU. £,\J*+) 


3AGGTATCGACATTCTTCCAAA 
[SEQ ID NO: 205) 


418 


30.8244 
83 


DG13S93 


TGGGAAGCCAGTAAAGTAGGAA( 
gco in mo* *?n^ 

OtvJ IU INC/. dC\)K>) 


•XAAGAGACTCCACACATCCATT 
T(SEQ ID NO: 207) 


190 


30.8248 
59 


DG13S94 


AGGGCTATTCCTCAAGGTGTT(SE 
0 rn mo- onft\ 


TGCTAACACTACCCTCGCAAT( 
SEQ ID NO: 209) 


332 


30.9284 
29 


DG13S1534 


G G G C AG G AATCTCTG AAGTG 
/qco iPi mo* *}*if^ 

OfcUJ IU WKJ. Z. \ \J) 


CTCCACTGAGAAGCCAAGGA(S 
EQ ID NO. 211) 


382 


30.9403 
69 


DG13S95 


AGGCCAAGCTGGTCCATAG(SEQ 

ir\ mo* o*io\ 
IU v\\J. 4LiaC) 


TCTCTCAAAGCCTCGCTCTC(S 
EQ ID NO: 213) 


126 


30.9702 
38 


DG13S96 


CCTTTGAGGCTGGATCTGTT(SEQ 

IU NvJ. ^14) 


TTTCCTTATCATTCATTCCCTCA 
(SEQ ID NO - 215) 


218 


31.0388 
74 


D13S260 


AGATATTGTCTCCGTTCCATGA(S 

c/"*\ ir\ mo- oh 
cU ID NvJ. ^1D) 


CCCAGATATAAGGAGCTGGCT 
AfSEQ ID NO' 217) 


163 


31.0922 
94 


DG13S17 


TTTAAGCCCTGTGGAATGTA I 1 l( 

orn ir\ MO* 0 1 Q\ 

otvj iu rsiu. ^ 10; 


G AC ATTG C AG GTC AAGTAG GG ( 
SEQ ID NO: 219) 


157 


31.2078 
44 


DG13S306 


TGCATAAGGCTGGAGACAGA(SE 
r\ ir\ mo« oon\ 

U IU YH\J. 


CACAGCAGATGGGAGCAAA(SE 
Q ID NO:221 ) 


158 


31.2605 
21 


DG13S18 


GTGCATGTGCATACCAGACC(SE 

U IU NvJ. 


GGCAAGATGACCTCTGGAAA(S 
EQ ID NO: 223) 


31 9 1 


31.2997 
20 


npoO'i one 


GTCCACTGCAGCACACAGAG(SE 
Q ID NO* 224 ) 


GCACTGGTAGATACATGCTAAC 
G(SEQ ID NO: 225) 


383 


31.3532 
30 


DGIOOOU/ 


GGGTATCTTGGCCAGGTGT(SEQ 
in MO* oo&\ 

IU INC. /lZ.Kj) 


TGGCTAAGCACAATCCCTTT(S 
EQ ID NO: 227 ) 


403 


31.3551 
35 


DGIooltlD^ 


TTTGTGTTCCAGGTGAGAATTG(S 


GAACCATATCCCAAGGCACT(S 
EQ ID NO: 229) 


120 


31.4143 
29 


DG1oo1o/4 


AACCCAAATCAACAAACCAGA(SE 
0 in no- 9*^n\ 


AATGAATTCTGGGTCACATGC( 
SEQ ID NO: 231) 


404 


31.4295 
62 


nr-ioC'l r\QO 

DGIooiuyo 


TTGTTCCCACATTCATTCTACA(S 
EQ ID NO: 232) 


TTAAACTCGTGGCAAAGACG(S 
EQ ID NO: 233) 


273 


31.6265 
02 


.DG13S1059 


CACCATGCCTGGCTCTTT(SEQ ID 
NO: 234) 


AACTTCTCCAGTTGTGTGGTTG 
(SEQ ID NO: 235) 


330 


31.7237 
4S 


IDG13S1086 


AGCTGAGCTCATGCCACT(SEQ 
ID NO: 236) 


CAAGACCTTGTGCATTTGGA(S 
EQ ID NO: 237) 


155 


31.746C 
74 


I 

[DG13S1515 


AGCCAGACATGGTAGTGTGC(SE 
Q ID NO: 238) 


GCAATAACTCACACATCAGCA/ 
(SEQ ID NO:239) 


417 


31.8557 
32 


• 

>D13S171 


C CTAC C ATTG AC ACTCTC AG (SEC 
ID NO: 240) 


}TAGGGCCATCCATTCT(SEQ ID 
NO: 241) 


231 


31.9175 
31 


I 

>DG13S1092 


ACCAAGATATGAAGGCCAAA(SE 
Q ID NO: 242) 


CCTCCAGCTAGAACAATGTGA/ 
(SEQ ID NO: 243) 


176 


32.0028 
51 


\ 

>DG13S1449 


TGTCCATAGCTGTAGCCCTGT(SE 
Q ID NO: 244) 


E CTCAATGGGCATCTTTAGGC(S 
EQ ID NO: 245) 


279 
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32.0729 

Oil 


JKD I OO l*tOSJ 


rGTAATTCAACGACTGGTGTCC(S f 
=D in WO" 24R1 E 


KGCTTCTGATGGTTGCTGGT(S 
EQ ID NO: 247) 


130 




32.0839 

onr 
891 


( 

*"\0 A OOQH O I 


3AAACAAACAAACAAGCAAACC(S 1 
~o in mo* 94$^ S 


~GGACGTTTCTTTCAGTGAGG( 
5EQ ID NO: 249) 


349 


32.1251 
77! 




rGATAACTTACCAGCATGTGAGC( 1 
5pn in mo* 9^n ^ J 

DtVJ IU IMV^. ZOU J v 


rCACCTCACCTAAGGATCTGC( 
5EQ ID NO: 251 ) 


314 


32.1835 
47 1 


jG1oool4 


DATGCAATTGCCCAATAGAG(SE 

^ in MO« 9^9 ^ 


IT G G G CTTGTCT AC CT AG TT C A 
SEQ ID NO: 253 ) 


336 


32.1953 
58] 


jGlooioyu 


rGGGTTCCTCATACTGGAGTG(S ( 

co IPl MO* Q*>A ^ 1 


3CCTGAGCTCCAAGCTCTTT(S 
EQ ID NO: 255 ) 


169 


32.2510 
38 


DGloolO/ 1 


GCTGCACGTATTTGTTGGTG(SE / 

n in mo- o^ft \ I 
Li IU rvjvj. ZOO f ) 


\AACAGCAGAAATGGGAACC(S 
EQ ID NO: 257 ) 


239 


32.3568 
95 


jG13S10oo 


CCGTGGGCTATCAATTTCTG(SEQ/ 

m mo- o v t>Q \ ! 
IU INtJ. ZOo J ! 


^AGATGCAATCTGGTTTCCAA( 
SEQ ID NO: 259 ) 


238 


32.3730 
40 


DG13S10/ / 


CCCAAGACTGAGGAGGTCAA(SE 

o in MO* ORH ^ 
IU INVJ. zou ^ 


3CTGACGGAGAGGAAAGAGA( 
SEQ ID NO: 261 ) 


374 


32.4227 
80 


DG13S190o 


TGACAAGGGTGTGGTTATGG 

/CCO IPl MO- Ofi9"\ 
(ottJ IU viVJ. ZOZJ 


CCGCACTTTCTCTTCTGGAC 
fSEQ ID NO:263) 


425 


32.5115 
90 


DG13S316 


TGAGAAGCCTGGGCATTAAG 

/CCO IPl MO* 

(ofcU IU NU. ZO*f) 


ACAAGCTCATCCAGGGAAAG 
fSEQ ID NO: 265 ) 


243 


32.6105 
17 


DG13S317 


TTGGAAAGGAAGAAAGGAAGG 

/ceo in mo- o<^£^ 
(bhU IU INLJ. Zoo; 


TTGAAACCTAAATGCCACCTG 
(SEQ ID N0 267) 


215 


32.6107 
13 


D13S1493 


ACCTGTTGTATGGCAGCAGT 

/ceo m MO- 9f?ft\ 
(obU IU IMC. ZOO; 


GGTTGACTCTTTCCCCAACT 
(SEQ ID NO: 269) 


248 


32.7898 
94 


DG13S1558 


AGAGCTGATCTGGCCGAAG (SEQ 
IU NU.Z/U) 


GGTGGACACAGAATCCACACT 
(SEQ ID NO: 271) 


399 


32.8659 
50 


D13S267 


GGCCTGAAAGGTATCCTC (SEQ 

IU NvJ.Z/Z^ | 


TCCCACCATAAGCACAAG (SEQ 
ID NO: 273 ) 


160 


32.9614 
10 


DG13S1478 


TCAACCTAGGATTGGCATTACA 
/ceo in mo- 97A\ 


TCTAGGATTTGTGCCTTTCCA 
(SEQ ID NO: 275) 


387 


33.0099 
22 


DG13S1513 


GACGTCTTAGGATTGACTTCTGC 

/CCO IPi MO» 97£\ 
otU IU INU. Z/OJ 


CCAAATACACATTCTTAAAGGG 
AAA (SEQ ID NO: 277) 


173 


33.1256 
96 


DG13o14o1 


GACTGCAGATCGTGGGACTT 

/ocn in MO* 07fK\ 
otU IU IMU. Z/ o; 


TTCTCCAGAGAAACCAAACCA 
(SEQ ID NO: 279) 


14€ 


33.1684 

CO 

DC 


r\0*l QC<1 CC4 


ATTCGTGCAGCTGTTTCTGC 

/ccn in MO 980\ 


G C ATG AC ATTGTAAATG GAG G 
A (SEQ ID NO:281) 


263 




33.2549 
8 a 


r^\0 A QQ-i QQ/I 

Uol OO IO04 


GGTGGGAATGTGTGACTGAA 
/ccn in NIO 9R9^ 


CCAGGTACAACATTCTCCTGAT 
(SEQ ID NO:283) 


12c 




33.3401 

O A 

24 




TGCAGGTGGGAGTCAA (SEQ ID 

MO 9ft4^ 


AAATAACAAGAAGTGACCTTCC 
TA (SEQ ID NO: 285) 


12$ 


) 


33.3469 
Oc 




TGTTCTCCTCACCCTGCTCT 
/opn in NO* 9ftR^ 


TTTCAGGCTAGGAAGATCCTTT 
(SEQ ID NO: 287) 


26* 


1 


33.3926 
2S 


DG13S1518 


AAAGGATGCATTCGGTTAGAG 
(SEQ ID NO: 288) 


ACTGTCCTGTGCCTGTGCTT 
(SEQ ID NO: 289) 


37! 




33.4055 
27 


'DG13S23 


CCTGAATAGGTGGAATTAAGATC 
AA (SEQ ID NO: 290 ) 


TCAAGGAGCATACACACACAC 
A (SEQ ID NO: 291) 


10" 


7 


33.4315 

3e 


iD13S620 


GTCCACCTAATGGCTCATTC 
(SEQ ID NO: 292) 


CAAGAAGCACTCATGTTTGTG 
(SEQ ID NO: 293 ) 


18! 


5 


33.437C 
92 


I 

JDG13S1866 


AGCCTGTGATTGGCTGAGA (SEQ 
ID NO: 294 ) 


GGCTTACAGCTGCCTCCTTT 
(SEQ ID NO: 295 ) 


411 


0 


33.4957 
1* 


r 

IDG13S1927 


CCCACAGAGCACTTTGTTAGA 
(SEQ ID NO: 296) 


GCCTCCCTTAAGCTGTTATGC 
(SEQ ID NO: 297 ) 


40 


1 


33.503^ 
4( 


i 

JDG13S1503 


CACTCTTTACTGCCAATCACTCC 
(SEQ ID NO:298 ) 


GCCGTGTGGGTGTATGAAT 
(SEQ ID NO: 299 ) 


22 


6 
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I 



33.5681 

An r 

UU I 


A OQOOO 
JLd 1 OOOOZ 


ITGTACCAGGAACCAAAGACAA C 
<^po in no* 3fio^ ( 


:acagacagaggcacattga 

SEQ ID NO: 301 ) 


176 


33.6758 
41 1 


JC31 ooooo 


3CTCTGGTCACTCCTGCTGT ( 


:atgcctggctgattgttt 

SEQ ID NO: 303 ) 


446 


33.7713 
89I 


D13S220 


XAACATCGGGAACTG (SEQ ID 


TGCATTCTTTAAGTCCATGTC 
SEQ ID NO: 305) 


191 


33.8180 
41! 


DG13S19 19 


DAG C AACTG AC AACTC ATCC A 
obQ IU INU. oUD ) 


2CTCAATCCTCAGCTCCAAC 
SEQ ID NO 307) 


25S 


33.8736 
14 


DG13S1439 


rCCTTCACAGCTTCAAACTCA 
oEU IU NO. oUo J 


^GTGAGAAGCTTCCATACTGGT 
SEQ ID NO - 309') 


239 


33.9060 
65 


DG13S335 


GCCAACCGTTAGACAAATGA < 
(SEQ ID NO. olU) 


^TACATGTGCACCACAACACC 
5?FO ID NO- 31 1) 


201 


33.9286 
53 


DG13S340 


AGTTTATTGCCGCCGAGAG (SEQ 
iD NO. 312) 


<\CCCACCACATTCACAAGC 
f5=iFO ID NO* 313) 


373 


34.0194 
55 


DG13S1496 


CG ATTG CC ATGTCTC I I ICiA 
SEQ ID NU. o 14 ) 


GAGATCTGGCCTGGATTTGT 
f^EO ID NO* 315 ) 


155 


34.0340 
89 


DG13S342 


TGAGGCCAGCCTTACCTCTAT 
(SEQ ID NO. olo) 


CCAGACATGGTGGCTTGT 
f9FO ID NO* 317) 


366 


34.0617 
77 


DG13S344 


GAAGGAAGGAAGGGAAGGAA 
(SEQ ID NOV 318) 


AAGGATGAGAAGAGTCCATGC 
f<!FO ID NO 1 319) 


292 


34.0672 
39 


DG13S345 


AAATACCCTTTGAACAGACACAC 
SEQ ID NO. o/\J) 


TAGCTGAGCATGGTGGTACG 
fSEO ID NO* 321 ) 


201 


34.0778 
74 


DG13S346 


AAAGACAAGACAGCAATCCAAA 
(SEQ ID NO. 


GCAGAACCCAGGCTACAGAT 
fSEQ ID NO 323 ) 


152 


34.0841 
38 


DG13S347 


TCATTGTCAGCACAGAATGAACT( 
SEQ ID NO: 324) 


GGAGGGAGGGAAGAAAGAGA 
focn m mo- 325 ^ 


338 


34.0843 
26 


D13S624 


GC AAC AC AGTG AAAGCCCA(S EQ 
ID NO: 326) 


ACAGGAGCATGCCACCATG(SE 
o in Kin* ^97^ 


191 


34.1560 
75 


DG13S339 


GGGAAGAGGAGATTGACTTGTT( 
SEQ ID NO: 328) 


GGAACACCATCATTCCAACC(S 
pn ID NO* 329) 


232 


34.1924 
78 


DG13S1926 


TACAAG CTCC ACCGTCCTTC(S EQ 
ID NO: 330) 


TGAGTTGCTGCCTCTTCAAA(S 
en in NO- 331^ 


261 


34.2202 
27 


DG13S1469 


TGCTAATGGGCCAAGGAATA(SE 
Q ID NO. oo2) 


GCTAAATGTCCTCATGAATAGC 
C^SFO ID NO* 333 ) 


382 


34.3014 
48 


DG13S351 


TGTCCTGCAGACAGATGGTC(SE 
Q ID NO. oo4) 


CCTCCGGAGTAGCTGGATTA(S 
EQ ID NO: 335 ) 


294 


34.3878 
83 


DG13S26 


GAGACTGGCCCTCATTCTTG(SE 
Q ID NO. ooD) 


AAGAAGCCAGAGACAAAGAAA 
TACAfSEQ ID NO*. 337 ) 


330 


34.5354 
41 


DG13S30 


CATCTATCTTTGGATTCAGTGGT 

b(otU ID InVJ. OOO) 


TGCTCCCAACATCTTACCAG(S 
EQ ID NO: 339 ) 


388 


34.5655 
94 


DG13S1435 


TGTCCTCTGGTCATTTCTATGGT( 
SEQ ID NO. o4U; 


CATGAATGAGAAGTGATGAATG 
G rSEQ ID NO* 341) 


235 


34.6598 

CO 




AACACGGGAAATTCCAACAG(SE 
Q ID NO: 342) 


TGAAGAACTGAAATTGCCAGT/* 
A(SEQ ID NO: 343 ) 


379 


34.7122 
6C 


IDG13S356 


CAGACACTGTAAACTGGCTTCG( 
SEQ ID NO: 344) 


GCCACATTGCTATCAGCGTA(S 
EQ ID NO: 345) 


212 


34.7387 
5€ 


IDG13S357 


TGTCATAGGCTTGCGGTATTT(SE 
Q ID NO: 346) 


TTGGTAGGGTCCTTTCCTTT(SE 
Q ID NO: 347) 


202 


34.7705 
71 


DG13S1032 


GCCTGCTCACTGTTGTTTGA(SEC 
ID NO: 348) 


) CGGTTATCAGAGACTGGTGGT 
SEQ ID NO: 349 ) 


211 


34.7996 
7£ 


>DG13S1557 


GGCTTATTTCATGTACGGCTA(SE 
Q ID NO: 350 ) 


GGTTAAACTCTACTTAGTCCTG 
ATGC(SEQ ID NO: 351) 


158 


34.8825 
3* 


> 

IDG13S1925 


GAACTCTGCAGGCACCTCTT(SE 
Q ID NO: 352 ) 


CCTGAAGCGCTTGTACTGAA(S 
EQ ID NO: 353 ) 


456 
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34.9326 




TGTTGCGTACTCAGCCCATA < 
(SEQ ID NO'354^ I 


3ACAGGTGTCAAACGGGTCT(S 
EQ ID NO: 355 ) 


246 


34.9425 

A7 


_JV3 1 OOOOU 


TTGGCTTCTCGCTCTTTCTT(SEQ 
in no- 


-XGCCATCAGTCACATGCAAA 
SEQ ID NO: 357 ) 


350 


34.9989 

TO 


n/**i1 ^99 


AGATCTCCAGGGCAGAGGAC(SE ( 


3CTTCCTCCCTCCTTCTCTC(SE 
□ ID NO: 359 ) 


355 


35.0749 

t>2 


n/^-l ***Q-1 *-ii7 
Jo 1 Oo IO 1 f 


CGTCATTGATCCCAATCATCT(SE 
n in mo- *-tfift ^ 


3GCTGATAGCCTCCCTTGTA 
[SEQ ID NO:361) 


235 


35.0749 
b2 


Uoiool l 


GAGAGAGAGCAGCTTGCATGT(S 


3GCTGATAGCCTCCCTTGTA(S 
EQ ID NO:363) 


172 


35.1268 

OO 

82 


Uo 1 GooD4 


ACCTTTCAAGCTTCCGGTTT(SEQ 
in mo* 


TTCCATCCGTCCATCTATCC(SE 
Q ID NO: 365) 


172 


35.3286 

CO. 

bo 


r\n^ oo-i no.*; 
Uo loo l UOD 


[TTAAAGTCACTTGTCTGTGGTCA( 

oCW IU OUU J 


TTTGTAGGAATCAAGTCAAATA 
ATGTA(SEQ ID NO: 367) 


216 


35.3353 

c>i 

64 


T-\(~* A QCQC7 


CAAACATCACACTGGGCAAA(SE 
Pi in MO- 

U IU W\J. OOO) 


TGCTTTGGAATCTTTCTTGCT(S 
EQ ID NO' 369) 


301 


35.3719 

C.T 


nn-l OQ-f QHi 

uo i oo i yu i 


CTGCCAGGATGTCAGCATT(SEQ 
in mo- *-*7n^ 


TCCACACTTTCTCATCACCTAA 
A(SEQ ID NO: 371) 


440 


35.4202 
95 


UoT OoH UO / 


CTTTCGGAAGCTTGAGCCTA(SE 
o in mo- 'V70\ 


CCCAAGACCACTGCCATATT(S 
EQ ID NO* 373) 


269 


35.4258 
41 


Uo n oo j oo4 


TGACAGGTTTGGGTATATTGGA(S 
en in MO* < V7A'\ 


TGCTTAATGTAGTGGCAGCA(S 
EQ ID NO: 375) 


124 


35.5060 

CO 

oo 


Uol Oo 1 UOo 


TCCTGCCTTTGTGAATTCCT(SEQ 
ID NO* 376) 


GTTGAATGAGGTGGGCATTA(S 
EQ ID NO: 377) 


334 


35.5472 
1 U 


Uo looiuoy 


CCATTTAATCCTCCAGCCATT(SE 

O in MO- 0/7ft\ 


GCTCCACCTTGTTACCCTGA(S 
EQ ID NO* 379) 


167 


35.6092 

CO 

52 


Uol ooj o4U 


ACAACCCTGGAATCTGGACT(SE 
o in mo* *^p.n\ 


GAAGGAAAGGAAAGGAAAGAA 
AfSEQ ID NO* 381) 


217 


35.6192 

or 


Uo i ooooy 


TGACAAGACTGAAACTTCATCAG( 
qpo m MO* °»P,S^ 


GATGCTTGCTTTGGGAGGTA(S 
EQ ID NO: 383) 


257 


35.6279 


uiooouo 


TTGAGGACCTGTCGTTACG (SEQ 
in MO- ^RA^ 


TTATAGAGCAGTTAAGGCACA 
(SEQ ID NO: 385) 


394 


35.6566 
59 


DG13S375 


TGAGGGTGGTAAGCCCTTATT(SE 
Q ID NO: 386) 


GGAGTTGTGGCCTCTCTCTCT( 
SEQ ID NO: 387) 


192 


35.7603 
68 


D13S219 


AAGCAAATATGCAAAATTGC(SEQ 
ID NO: 388) 


TCCI rCTGI 1 IC1 IGACTTAAC 
A (SEQ ID NO: 389) 


125 


35.8258 
52 


DG13S378 


TGCTAAGAGGGCAGATCTCA(SE 
Q ID NO: 390) 


GGCTCATAGCCAATTTCTCC 
(SEQ ID NO: 391) 


324 


35.8321 
27 


DG13S32 


CGGCATTCTCAATAACCTCAA 
(SEQ ID NO: 392) 


TCTTTGATGAGGATCAATTAGT 
GG (SEQ ID NO: 393) 


214 


35.8729 
3€ 


DG13S1549 


ACGCACACACACACACACAC 
(SEQ ID NO: 394) 


TGCCTCTGTAATCCTGTGTAGC 
(SEQ ID NO:395) 


260 


35.9123 
21 


DG13S1473 


GCTCTAAGGTGG GTCCC AATA 
(SEQ ID NO:396) 


GGGAATGACAAGATCAGTTTAC 
C (SEQ ID NO: 397) 


163 



All references cited herein are incorporated by reference in their 
entirety. While this invention has been particularly shown and described with 
references to preferred embodiments thereof, it will be understood by those 
skilled in the art that various changes in form and details may be made 
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therein without departing from the scope of the invention encompassed by 
the appended claims. 
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CLAIMS 

What is claimed is: 

5 

1 . Use of a leukotriene synthesis inhibitor for the manufacture of a 

medicament for treatment for myocardial infarction or susceptibility to 
myocardial infarction in an individual. 

l0 2 . The use of Claim 1 , wherein the individual has at least one risk factor 

selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 
the 5-LO gene promoter. 

15 

3 . The use of Claim 1 , wherein the individual has at least one risk factor 
selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 

20 

4. The use of Claim 1, wherein the individual has an elevated 
inflammatory marker. 

5 . The use of Claim 4, wherein the inflammatory marker is selected from 
25 the group consisting of: C-reactive protein (CRP), serum amyloid A, 

fibrinogen, a leukotriene, a leukotriene metabolite, interleukin-6, tissue 
necrosis factor-alpha, a soluble vascular cell adhesion molecule 
(sVCAM), a soluble intervascular adhesion molecule (sICAM), E- 
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, 
30 matrix metalloprotease type-3 , and matrix metalloprotease type-9. 
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6. The use of Claim 1 , wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 

7. The use of Claim 1 , wherein the individual has increased leukotriene 
5 synthesis. 

S. The use of Claim 1 , wherein the individual has had at least one 

previous myocardial infarction or ACS event, or has stable angina. 

10 9. The use of Claim 1, wherein the individual has atherosclerosis or who 

requires treatment (e.g., angioplasty, stents, coronary artery bypass 
graft) to restore blood flow in arteries. 

10. The use of Claim 1 , wherein the leukotriene synthesis inhibitor is 
! 5 selected from the group consisting of: 1 -((4-chlorophenyl)methyl)-3- 

((1 ,l-dimemylemyl)thio)-alpha,alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as 
MK-0591,(R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
20 toemylemylthio-5-(quinoline-2-ylmethoxy)- 1 -(4- 

cWoromemylphenyl)mdole-2-yl)-2,2-damethylpropionaldehydeoxime- 

0-2-acetic acid otherwise known as A-81834, optically pure 
enantiomers, salts, chemical derivatives, and analogues. 



1 1 . The use of Claim 1 , wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-l- 
methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3-((l,ldimethylethyl)thio)-alpha,alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 



BNSDOCID: <WO 2004035741A2_I_> 



WO 2004/035741 



PCT/US2003/032556 



-155- 



10 



phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 
otherwise known as CJ-13610, their optically pure enantiomers, salts, 
chemical derivatives, and analogues. 

12. The use of Claim 1, wherein the leukotriene synthesis inhibitor is a 
FLAP inhibitor or antagonist. 

1 3 . The use of Claim 1 , wherein the leukotriene synthesis inhibitor is a 5- 
LO inhibitor or antagonist. 

1 4. The use of Claim 1 , wherein the leukotriene synthesis inhibitor is a 
leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

15. The use of Claim 1 , wherein the leukotriene synthesis inhibitor is a 
1 5 leukotriene receptor inhibitor or antagonist. 

16. The use of Claim 15, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

20 

1 7. The use of Claim 1 , wherein the leukotriene synthesis inhibitor is an 
inhibitor of a member of the leukotriene biosynthesis pathway. 

1 8. The use of Claim 1 7, wherein the member of the leukotriene 

25 biosynthesis pathway is selected from the group consisting of: FLAP, 

5-LO, LTC4S, LTA4H, and LTB4DH. 

19. A method of treatment for acute coronary syndrome in an individual, 
comprising administering leukotriene synthesis inhibitor to the 

30 individual, in a therapeutically effective amount. 
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20. The method of Claim 19, wherein the acute coronary syndrome is 
selected from the group consisting of: unstable angina, non-ST- 
elevation myocardial infarction (NSTEMI) and ST-elevation 
myocardial infarction (STEMI). 

5 

2 1 . The method of Claim 1 9, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

10 the 5-LO gene promoter. 

22. The method of Claim 1 9, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 

15 smoker. 

23. The method of Claim 19, wherein the individual has an elevated 
inflammatory marker. 

20 24. The method of Claim 23, wherein the inflammatory marker is selected 

from the group consisting of: C-reactive protein (CRP), serum 
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 

25 molecule (sIC AM), E-selectin, matrix metalloprotease type-1 , matrix 

metalloprotease type-2, matrix metalloprotease type-3, and matrix 
metalloprotease type-9. 

25. The method of Claim 19, wherein the individual has increased LDL 
30 cholesterol and/or decreased HDL cholesterol. 
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The method of Claim 19, wherein the individual has increased 
leukotriene synthesis. 

The method of Claim 19, wherein the individual has had at least one 
previous myocardial infarction or ACS event, or has stable angina. 

The method of Claim 19, wherein the individual has atherosclerosis or 
who requires treatment (e.g., angioplasty, stents, coronary artery 
bypass graft) to restore blood flow in arteries. 

The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((1,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as 
MK-059 1 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimemylethylthio-5-(quinoline-2-yhnethoxy)-l-(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehydeoxime- 

0-2-acetic acid otherwise known as A-81 834, optically pure 
enantiomers, salts, chemical derivatives, and analogues. 

The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-l- 
,methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3-((l ,1 dimethylethyl)thio)-alpha,alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 
otherwise known as CJ-13610, their optically pure enantiomers, salts, 
chemical derivatives, and analogues. 
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31. The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

32 . The method of Claim 1 9, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 

33 . The method of Claim 1 9, wherein the leukotriene synthesis inhibitor is 
a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

34. The method of Claim 1 9, wherein the leukotriene synthesis inhibitor is 
a 1 eukotriene receptor inhibitor or antagonist. 

35. The method of Claim 34, wherein the leukotriene receptor inhibitor or 
j 5 antagonist is an agent that inhibits or antagonizes a receptor selected 

from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

36. The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
an inhibitor of a member of the leukotriene biosynthesis pathway. 

20 

37. The method of Claim 36, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP , 
5-LO, LTC4S, LTA4H, and LTB4DH. 

25 38. A method of decreasing risk of a subsequent myocardial infarction in 

an individual who has had at least one myocardial infarction, 
comprising administering a leukotriene synthesis inhibitor to the 
individual, in a therapeutically effective amount. 

30 39. The method of Claim 38, wherein the individual has at least one risk 

factor selected from the group consisting of: an at-risk haplotype for 
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myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 
the 5-LO gene promoter. 

5 40. The method of Claim 38, wherein the individual has at least one risk 

factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 

10 41. The method of Claim 3 8, wherein the individual has an elevated 

inflammatory marker. 

42. The method of Claim 4 1 , wherein the inflammatory marker is selected 
from the group consisting of: C-reactive protein (CRP), serum 

15 amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 

interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 
molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 
metalloprotease type-2, matrix metalloprotease type-3, and matrix 

20 metalloprotease type-9. 

43. The method of Claim 38, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 

25 44. The method of Claim 38, wherein the individual has increased 

leukotriene synthesis. 

45. The method of Claim 38, wherein the individual has had at least one 
previous myocardial infarction or ACS event, or has stable angina. 

30 
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46. The method of Claim 38, wherein the individual has atherosclerosis or 
who requires treatment (e.g., angioplasty, stents, coronary artery 
bypass graft) to restore blood flow in arteries. 

47. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((1,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as 
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinoUnylmethoxy)- 
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimemylemylthio-5-(quinoline-2-ylmethoxy> 1 -(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehydeoxime- 

0-2-acetic acid otherwise known as A-81834, optically pure 
enantiomers, salts, chemical derivatives, and analogues. 



48. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)memyl)-l- 
methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l -((4- 

20 chlorophenyl)methyl)-3-((l ,1 dimethylethyl)thio)-alpha,alpha- 

dimethyl-5-( 2-quinolinyln7ethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxyhc acid amide 
otherwise known as CJ-13610, their optically pure enantiomers, salts, 

25 chemical derivatives, and analogues. 

49. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

30 50. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 

a 5-LO inhibitor or antagonist. 
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51. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

5 52. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 

a leukotriene receptor inhibitor or antagonist. 

53. The method of Claim 52, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 

l0 from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

54. The method of Claim 3 8, wherein the leukotriene synthesis inhibitor is 
an inhibitor of a member of the leukotriene biosynthesis pathway. 

l5 55. The method of Claim 54, wherein the member of the leukotriene 

biosynthesis pathway is selected from the group consisting of: FLAP, 
5-LO, LTC4S, LTA4H, and LTB4DH. 

56. A method of treatment for atherosclerosis in an individual, comprising 
2o administering a leukotriene synthesis inhibitor to the individual, in a 

therapeutically effective amount. 

57. The method of Claim 56, wherein the individual is concurrently treated 
to restore blood flow in coronary arteries. 

25 

58. The method of Claim 56, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

30 the 5-LO gene promoter. 
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59. The method of Claim 56, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 

5 

60. The method of Claim 56, wherein the individual has an elevated 
inflammatory marker. 

6 1 . The method of Claim 60, wherein the inflammatory marker is selected 
10 from the group consisting of: C-reactive protein (CRP), serum 

amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 
molecule (sICAM), E-selectin, matrix metalloprotease type- 1 , matrix 
15 metalloprotease type-2, matrix metalloprotease type-3, and matrix 

metalloprotease type-9. 

62. The method of Claim 56, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 

20 

63. The method of Claim 56, wherein the individual has increased 
leukotriene synthesis. 

64. The method of Claim 56, wherein the individual has had at least one 
25 previous myocardial infarction or ACS event, or has stable angina. 

65. The method of Claim 56, wherein the individual requires treatment 
(e.g., angioplasty, stents, coronary artery bypass graft) to restore blood 
flow in arteries. 

30 
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66. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((1 ,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as 

5 MK-05 9 1 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 

Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimethylethylthio-5-(quinoline-2-ylmethoxy)-l-(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehydeoxime- 

0-2-acetic acid otherwise known as A-81 834, optically pure 
l0 enantiomers, salts, chemical derivatives, and analogues. 

67. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-l- 

15 methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 

cWorophenyl)methyl)-3-((l,ldimethylethyl)thio)-alpha,alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 

2o otherwise known as CJ-13610, their optically pure enantiomers, salts, 

chemical derivatives, and analogues. 

68. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

25 

69. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 

70. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
30 a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 
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7 1 . The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a leukotriene receptor inhibitor or antagonist. 

72. The method of Claim 7 1 , wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

73. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
an inhibitor of a member of the leukotriene biosynthesis pathway. 



10 



74. The method of Claim 73, wherein the member of the leukotriene 

biosynthesis pathway is selected from the group consisting of: FLAP, 
5-LO, LTC4S, LTA4H, and LTB4DH. 

15 75. A method of reducing leukotriene synthesis in an individual, 

comprising administering a leukotriene synthesis inhibitor to the 
individual, in a therapeutically effective amount. 

76. The method of Claim 75, wherein the individual is concurrently treated 
20 to restore blood flow in coronary arteries. 

77. The method of Claim 75, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 

25 polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

the 5-LO gene promoter. 

78. The method of Claim 75, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 

30 hypercholesterolemia; elevated lp(a); obesity; and past or current 

smoker. 



BNSDOCID: <WO 200403574 1A2J_> 



WO 2004/035741 



-165- 



PCT/US2003/032556 



10 



15 



79. The method of Claim 75, wherein the individual has an elevated 
inflammatory marker. 

80. The method of Claim 79, wherein the inflammatory marker is selected 
from the group consisting of: C-reactive protein (CRP), serum 
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 
molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 
metalloprotease type-2, matrix metalloprotease type-3, and matrix 
metalloprotease type-9. 

81. The method of Claim 75, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 

82. The method of Claim 75, wherein the individual has increased 
leukotriene synthesis. 

20 83 . The method of Claim 75, wherein the individual has had at least one 

previous myocardial infarction or ACS event, or has stable angina. 

84. The method of Claim 75, wherein the individual has atherosclerosis or 
who requires treatment {e.g., angioplasty, stents, coronary artery 

25 bypass graft) to restore blood flow in arteries. 

85. The method of Claim 75 , wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((l,l-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 

3Q quinolinyimethoxy)- lH-lndole-2-propanoic acid otherwise known as 

MK-059 1 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy> 
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Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
diinethylethylthio-5-(quinoline-2-ylniethoxy)-l-(4- 
chloromethylphenyl)indole-2-y])-2,2-dirnethylpropionaldehyde oxime- 
0-2-acetic acid otherwise known as A-81834, optically pure 
enantiomers, salts, chemical derivatives, and analogues. 

86. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl>l- 
methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3-((l , 1 dimethylethyl)thio)-alpha, alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-S86, 4-(3-(4-(2-Methyl-imidazoM-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxyhc acid amide 
otherwise known as CJ-13610, their optically pure enantiomers, salts, 
chemical derivatives, and analogues. 

87. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

88. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 

89. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

90. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a leukotriene receptor inhibitor or antagonist. 
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91 . The method of Claim 90, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTRZ 

5 92. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 

an inhibitor of a member of the leukotriene biosynthesis pathway. 

93 . The method of Claim 92, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP, 

10 5-LO, LTC4S, LTA4H, and LTB4DH. 

94. The method of any one of Claims 1-93, wherein the leukotriene 
synthesis inhibitor is an agent set forth in the Agent Table. 



95. The method of any one of Claims 1-93, wherein the leukotriene 

synthesis inhibitor is an agent selected from the group consisting of: a 
complement of a nucleic acid encoding a member of the leukotriene 
pathway; a binding agent of a member of the leukotriene pathway; an 
agent that alters expression of a nucleic acid encoding a member of the 
leukotriene pathway, an agent that alters posttranslational processing 
of a member of the leukotriene pathway; an agent that alters activity of 
a polypeptide member of the leukotriene pathway; an agent that alters 
activity of a leukotriene; an antibody to a leukotriene; and an agent that 
alters interaction among two or more members of the leukotriene 
25 pathway. 

96. The method of any one of Claims 1-93, wherein the leukotriene 

synthesis inhibitor is an agent selected from the group consisting of: a 
FLAP nucleic acid binding agent; a 5-lipoxygenase binding agent; a 
30 leukotriene synthetase binding agent; a FLAP nucleic acid binding 

agent; a 5-liopoxygenase nucleic acid binding agent; a leukotriene 
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synthetase nucleic acid binding agent; a peptidomimetic; a fusion 
protein; a prodrug; an antibody; an agent that alters FLAP nucleic acid 
expression; an agent that alters activity of a polypeptide encoded by a 
FLAP nucleic acid, a 5 -lipoxygenase nucleic acid, or a leukotriene 

5 synthetase nucleic acid; an agent that alters posttranscriptional 

processing of a polypeptide encoded by a FLAP nucleic acid, a 5- 
lipoxygenase nucleic acid or a leukotriene synthetase nucleic acid; an 
agent that alters interaction of a FLAP nucleic acid with a FLAP 
nucleic acid binding agent; an agent that alters interaction of a 5- 

10 lipoxygenase nucleic acid with a 5-lipoxygenase nucleic acid binding 

agent; an agent that alters interaction of a leukotriene synthetase 
nucleic acid with a leukotriene synthetase nucleic acid binding agent; 
an agent that alters transcription of splicing variants encoded by a 
FLAP nucleic acid, a 5-lipoxygenase nucleic acid, or a leukotriene 

15 synthetase nucleic acid; and ribozymes. 

97. A method of assessing an individual for an increased risk of MI, 
comprising assessing the level of a leukotriene metabolite in the 
individual, wherein an increased level of leukotriene metabolites is 

20 indicative of an increased risk of MI. 

98. The method of Claim 97, wherein the leukotriene metabolite is LTE4. 

99. The method of Claim 97, wherein the level of the leukotriene 
25 metabolite is measured in serum, plasma or urine. 

100. A method of assessing an individual for an increased risk of ACS, 
comprising assessing the levels of leukotriene metabolites in the 
individual, wherein an increased level of leukotriene metabolites is 

30 indicative of an increased risk of ACS. 
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101 . The method of Claim 100, wherein the leukotriene metabolite is LTE4, 

102. The method of Claim 100, wherein the level of the leukotriene 
metabolite is measured in serum, plasma or urine. 

103. A method of assessing an individual for an increased risk of 
atherosclerosis, comprising assessing the levels of leukotriene 
metabolites in the individual, wherein an increased level of leukotriene 
metabolites is indicative of an increased risk of atherosclerosis. 

1 04 . The method of Claim 103, wherein the leukotriene metabolite is LTE4 . 

105. The method of Claim 103, wherein the level of the leukotriene 
metabolite is measured in serum, plasma or urine. 

1 06. A method of assessing response to treatment with a leukotriene 
synthesis inhibitor by an individual in a target population, comprising: 

a) assessing the level of a leukotriene in the individual before 
treatment with a leukotriene synthesis inhibitor; 

b) assessing the level of the leukotriene in the individual during or 
after treatment with the leukotriene synthesis inhibitor; 

c) comparing the level of the leukotriene before treatment with the 
level of the leukotriene during or after treatment, 

wherein a level of the leukotriene during or after treatment that is 
significantly lower than the level of the leukotriene before treatment, is 
indicative of efficacy of treatment with the leukotriene synthesis 
inhibitor. 

107. The method of Claim 106, wherein the level of the leukotriene in steps 
(a) and (b) is assessed by measurement of the leukotriene in a sample 
selected from the group consisting of: serum, plasma and urine. 
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1 08. The method of Claim 1 06, wherein the level of the leukotriene in steps 
(a) and (b) is assessed by measurement of ex vivo production of the 
leukotriene in a sample from the individual. 

109. A method of assessing response to treatment with a leukotriene 
synthesis inhibitor, by an individual in a target population, comprising: 

a) assessing the level of an inflammatory marker in the individual 
before treatment with a leukotriene synthesis inhibitor; 

b) assessing the level of the inflammatory marker in the individual 
during or after treatment with the leukotriene synthesis 
inhibitor; 

c) comparing the level of the inflammatory marker before 
treatment with the level of the inflammatory marker during or 
after treatment, 

wherein a level of the inflammatory marker during or after treatment that is 
significantly lower than the level of inflammatory marker before treatment, is 
indicative of efficacy of treatment with the leukotriene synthesis inhibitor. 



110. The method of Claim 1 09, wherein the inflammatory marker is 
selected from me group consisting of: C-reactive protein (CRP), 
serum amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite 
(e.g., cysteinyl leukotriene 1), interleukin-6, tissue necrosis factor- 
alpha, soluble vascular cell adhesion molecules (sVCAM), soluble 
intervascular adhesion molecules (sICAM), E-selectin, matrix 
metalloprotease type-1, matrix metalloprotease type-2, matrix 
metalloprotease type-3, and matrix metalloprotease type-9. 
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111. A method of treatment for myocardial infarction or susceptibility to 
myocardial infarction in an individual, comprising administering a 
leukotnene synthesis inhibitor to the individual in need thereof, in a 
therapeutically effective amount. 

112. The method of Claim 1 1 1 , wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 
the 5-LO gene promoter. 

113. The method of Claim 111, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 

114. The method of Claim 111, wherein the individual has an elevated 
inflammatory marker. 



115. The method of Claim 1 1 4, wherein the inflammatory marker is 

selected from the group consisting of: C-reactive protein (CRP), 
serum amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
25 adhesion molecule (sVCAM), a soluble intervascular adhesion 

molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 
metalloprotease type-2, matrix metalloprotease type-3, and matrix 
metalloprotease type-9. 



116. The method of Claim 111, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 
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1 1 7. The method of Claim 111, wherein the individual has increased 
leukotriene synthesis. 

5 118. The method of Claim 111, wherein the individual has had at least one 

previous myocardial infarction or ACS event, or has stable angina. 

119. The method of Claim 111, wherein the individual has atherosclerosis 
or who requires treatment (e.g., angioplasty, stents, coronary artery 

10 bypass graft) to restore blood flow in arteries. 

120. The method of Claim 11 1, wherein the leukotriene synthesis inhibitor 
is selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((l,l-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 

15 quinolinylmethoxy)- lH-Indole-2 -propanoic acid otherwise known as 

MK-059 1 , (R)-(+)-alpha-cyclopentyl-4-(2 -quinolinylmethoxy)- 
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimethylethylthio-5-(quinoline-2-ylmethoxy)- 1 -(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime- 

20 0-2-acetic acid otherwise known as A-81834, optically pure 

enantiomers, salts, chemical derivatives, and analogues. 

121. The method of Claim 111, wherein the leukotriene synthesis inhibitor 
is selected from the group consisting of: zileuton, atreleuton, 6-((3- 

25 fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-l- 
methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3-(( 1 , 1 dimethylethyl)thio)-alpha,alpha- 
dimethyl-5-( 2-q\iiiiolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-S86, 4-(3-(4-(2-Methyl-imidazoM-yl)- 

30 phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 
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otherwise known as CJ-13610, their optically pure enantiomers, salts, 
chemical derivatives, and analogues. 

1 22 . The method of Claim 111, wherein the leukotriene synthesis inhibitor 
is a FLAP inhibitor or antagonist. 

1 23 . The method of Claim 1 1 1 , wherein the leukotriene synthesis inhibitor 
is a 5-LO inhibitor or antagonist. 

1 24. The method of Claim 1 1 1 , wherein the leukotriene synthesis inhibitor 
is a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

125. The method of Claim 111, wherein the leukotriene synthesis inhibitor 
is a leukotriene receptor inhibitor or antagonist. 

126. The method of Claim 125, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

127. The method of Claim 111, wherein the leukotriene synthesis inhibitor 
is an inhibitor of a member of the leukotriene biosynthesis pathway. 

128. The method of Claim 127, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP, 
5-LO, LTC4S, LTA4H, and LTB4DH. 
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Haplotypes showing association 
(p value< 1 0~ 5 ) with the disease 
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Markers and genes around the 
FLAP gene 
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FIG. 5 Relative location of key SNPs and exons of the ALOX5AP/FLAP gene (exons shown in 
vertical rectangles). Haplotype length varies between 33 to 68 kb. 



5' 



10 kb 



s 

O 

CD 



ft 




BNSDOCID: <WO 2004035741 A2_l_> 



WO 2004/035741 



PCT/US2003/032556 



tacagaccac 
aatccaggtt 
ttttgttttt 
tgtgatctca 
ctcctgagta 
attagagatg 
ttcgcctacc 
ctagtcatgt 
aaggtgcatg 
cgtggtcctg 
tattactgag 
aaaactgatt 
gatctgcaac 
ccaggattgc 
catcagagcc 
ttaacagatg 
cacactcctc 
caaatcctac 
ctcctcagtc 
tttttttttt 
ctcaagtgat 
tgcctggccc 
ctttagctct 
ccaggagggt 
gtcctctgaa 
gaaatcaatg 
agagcccagg 
gatggtgcca 
aagaagactt 
atttataaag 
caccagcatc 
ggcacgtcac 
caaccagctc 
ccatggccca 
tgaaatttgg 
gataatgaaa 
agcatttcag 
tgtatatgtg 
tctggttcac 
gactctcttc 
aataaggaat 
gagaattgat 
gcgagatgct 
agcctcctcg 
aaatggaacc 
gtgatgagcc 
aaatcatagc 
agggatttat 
tattaatctc 
tggggaaagg 
atcttctggt 
ataaaatcac 
tggtactggg 
agcaggaggt 
tgggtttcca 
ggcaatttta 
ttaattagcc 
tggttaagat 
gtatctacac 
gtgcattata 
tgtctcgccc 
cattatctca 
tgacatctgg 
cacatctgta 
tttaagacca 



atgaaaagtg 
aaaatcctgt 
tttgagatgc 
gctcactaca 
actgggacta 
gggtttcacc 
ttggcctccc 
ggttttacaa 
gactgtccac 
gagctgttc ! 
tggaagcgge 
atccacgcat 
tggcagcctg 
tgtggaatca 
tgaactgtca 
ggtgttgcct 
ccctaagcat 
ttccctgata 
actcatttac 
taagagacaa 
cctcctgcct 
caattatgtc 
taaagggtag 
aggctaaggt 
tagtagggaa- 
tttggggcct 
taagaagcca 
aaatcccaaa 
ggtgtattag 
aaaagaggtt 
tgctcagtct 
atggcaagat 
tcactcatta 
aacacctccc 
agagaagcaa 
aggaaaacat 
gtatctttaa 
taaagccgta 
ttagtacatt 
tcaaacatct 
agaatttgga 
ctctcaatta 
gtggaagcta 
cgagttagat 
gtgccgctaa 
tctggaagcc 
ttgaaaggaa 
cctttctttt 
attttagctt 
atttgagaga 
taagggtgag 
tcatacaaca 
cttgcagata 
ggtggaggaa 
ccctgtggat 
cagaaaggtt 
tataggtaag 
acttaacaat 
cgcgggttta 
tatgttgaaa 
atcagtttag 
ttatcttcat 
gctttggaat 
atcccaacac 
gctggccaac 



3/132 

I 

actaaagagc 'caaaagctgg 
tgtttagtca tgtggggttt 
agtctcactc tgatgcccag 
acctctgcct cccaggttca 
caggtgtcca ccatcacgcc 
acgttggcca ggctggtctt 
aaagtgctgg gattacaggt 
tcgtgcactc agtattgaag 
acagaggccc cttagagcac 
tcaggctcag acatgtgatt 
tccatttctc agcagtggcc 
atgtatgcag ctgaaggcca 
tctgtctgat cagggcccat 
aactactgaa gggcattgtt 
cgttcattct tcagggatgt 
acttttcact ccttgggttc 
gttcagtgtt tgcctctgct 
ttactcccag attttgattg 



agagcaggca tccttttgat 
gctctcacta tgttgcctag 
cagcctcccc aagtgctagg 
tatggtgtgt ggatttaatc 
gccacagtcg cccccacaaa 
tgaaaaggcc ttgaagatgt 
cctctagagg tgtgtgtttg 
gcaggtaaac tgcactagag 
gggcaaggga gatagatggg 
aggaaaaact gcgttcaata 
tctgttttcc attgccataa 
tatttggctc acgattctgc 
caggaagctt tcactcatgg 
agagcaagag agagatgagg 
cctcagggag ggcaccaaac 
accaggccct gcctccagcg 
tatccaaacc gtatcatttg 
tgatgccctg tttttcttta 
ttaccattat acttggtttt 
ttacctcagt gtgatgagta 
taaaagaatg agcaacttgt 
taggaagaga tgttcctgat 
gagaaactga ggatactgga 
gtaagcgttt attaagcact 
caaaagccat gtaacagctt 
cttactctga gaaataacca 
gccagagcat agagaccagt 
atggcagaga caacaacaag 
taggcaaact ggggctggta 
ttttcccaga ggtttattct 
tgacacaatc cagcaaggga 
gatttatgat gtagaaacag 
ggagaggcaa agatgcctac 
aatacttgtt gaggatatat 
cctggctgag gctatgaggt 
gagtacggga tgcaggtggt 
ttgggagggc tatgggacac 
agctttctct ggacagaggt 
agttaaaact gagagtggat 
tcagagcttc agtttcttgc 
ttttagatcc agtgaatatg 
atattattgc caatatttta 
taaattcctc aaaaaccaaa 
atccccaggc aaaggttaag 
agaaattaag aatattgggg 
tttgggaggc tgaggcaggt 
attgcgaaac cccgtctcaa 

FIG- 6A 



ggtggccaga 
tttgggttta 
gctggagtgc 
agcaattctc 
ttgctaattt 
gaactcctga 
gtgagccact 
gatgcaggag 
atttacctcg 
tacttgttaa 
ttactttagc 
atgcatttgg 
gccatgaaaa 
aggtgatttc 
gggtagacat 
ccttttctga 
ccctaaatta 
gagttttggg 
ttactcttgc 
tctggtctcg 
attataggca 
aggtgcatct 
gaagaatcag 
agctaaggag 
gggcagtggg 
taaggagaaa 
acatgcaagg 
gacatttcac 
aggaatgcct 
aggctatata 
aagaagatga 
aggtgccagg 
cattcatgag 
ttggggatga 
gtgactgctg 
gttctatgat 
aggtgtgtgt 
atagggtctg 
aaaaaactat 
atacacaata 
ctgattgagg 
tactatatgc 
cttttcatga 
gaagcaagca 
ggtattttca 
gtcagaagga 
agtttagtaa 
ttgcaaaaca 
ggcaaggtgg 
caggatttta 
ccccactcac 
tatgtgtcct 
cagttacggt 
tgttcaggtt 
acaggtgaaa 
ctgggatatg 
taggtaacct 
tacgggaaat 
catggacctt 
ccactatagt 
gttttgcact 
agttaaacat 
cacggccagg. 
gaataatttg 
ctaaaaatac 



gagaaaatgg 
tgttttttgt 
agtgcagtgg 
ctgcctcagc 
ttgtatttgt 
cctcaaatga 
gtgtgcggcc 
actggctcaa 
gtcagtttac 
ttatcattat 
caagctcatc 
tctgcagggg 
acaagctgct 
agtgttcacg 
cctcattgac 
cccttctagt 
caatcacctt 
ttaccttgac 
caatcaatct 
aactcctgag 
tgagtcacca 
caggtaacaa 
agaggttaga 
attatgactt 
acagcttgat 
ccaaaggccg 
cccagcctaa 
agagagaagc 
gaggctggta 
aaaagcatgg 
agggggagca 
ctcctttaaa 
ggatccaccc 
catttcaaca 
ggctgtagtg 
tattactggc 
ttataagcac 
gctcctccac 
ctattggcta 
cattttgaag 
agggctggag 
ccaagattgt 
ggaacttcat 
acataaaagg 
tacaaactga 
tggaaaaaaa 
cggattccag 
cttttatgtg 
ggattaaaaa 
tgaccaatta 
tcattcactc 
gtctatccac 
gcccggcctg 
ccaggggatt 
ttgacaagta 
aaatagacta 
ccagagatct 
gaagaagata 
gaatacagca 
atctgcatct 
catattcctg 
gaataggtct 
cgtggtggct 
aggtcaggag 
aaaaattagc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
114 0 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1B60 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3 84 0 
3900 



owennrin. «-\A/n P004035741A2 _l_> 



WO 2004/035741 



PCT/US2003/032556 



8/132 

tgagtgtggt ggtacacacc tgtagtccca gctactcagg aggctgagac acgataatca 3 960 
tatgaaccca ggaggcagag gttgcagtga gccaagatca caccaccaca ctccagcctg 4020 
ggtgacagag tgagattcca tctcaaaaaa aaaagaatat tggtgctggg cgcagtgact 4080 
catgcctata attccagcat tttgagaggc cgaggaggaa ggatgcctaa aacccaagag 414 0 
ctagagacca gcctgggcaa aatggtgaga cccccatctc tacaaaaaag catgttttta 4200 
attagcaggg catggtggcg cacctgtggt tccagctgct ccagcagctg aggcagaagg 4260 
atggcttgaa cccaggaagt cgaggctaca gtgtgctgtg atagcaccac tgcactccag 432 0 
cctggatgac atagcaagac cctgtctcaa aacaaaacaa aaatattgga ttaattcatg 4380 
aatatatttt agatatgaaa ggtgtatctg atcaggaact ggggcagaaa gataattatg 444 0 
caaggcagaa cggtggtgct gttgttgagt ttgatttcca aaagcacagc taatgaatga 4500 
ttaatgtgaa aaagtgtttg cacatagtct gacccttgaa aaatgaaggg gaggggaaat 4560 
ttagagaaat ttgagagaaa aattcaggtt atgattagac tccctgattg tcaaaatgaa 4 62 0 
aggcggtgag aaaaccaggt acctttagga aaatattcaa agcaaattgg tggagactag 4 68 0 
gtttaggagc actgttttaa ctgagtacaa ggatcaaaca ggtgaccaag gaatgttttc 4740 
aaaggcctac ttttttgtca ttttcttttc ttttcttttc tttttttctt gagagggagt 4 800 
cttgctctgt catcagactg gagtgcggtg gtgtgatctt ggctcactgc aacctctgcc 4860 
tcccaggttc aagcaattct cctgcctcag cctcccgagt agctaggact acaggcatac 4920 
acccccacgc ccagctaatt tttgtatttt tattagagat ggggtttcac catgttggcc 4980 
aggctggtct tgaactcctg gcctcagcgg atctgcctgc ctcagcctcc caaagcgctg 5040 
agattacagg catgagccac tccgcctggc atgtcatttt caattccata agacatggta 5100 
taaacacgac tttcttagat taatctattt tttgaatgat gttactctaa ctccatgaat 5160 
tagaacctgc ctggggaaat aaggaacata tttatactca gtttttaatt tttcatccag 5220 
tatgatatgg gagtaacagt tcaaggccat ggccagccac tccatttaat tttctggctc 5280 
tcattaatta ttttttcttt tttagagaga gagtctcact ctgtggccca ggctggaatg 5340 
tagtagtgcc gtcatagctc gctgcagcct tgaatcccgg ggctcaagcg atcctcccga 5400 
ttcagccttc cttaatagct gggactacag gtgcacacca ccacacctgg ctaatttttt 5460 
aaaattttat gtagagatgg agtctcacta tgttttctag gctggtcatg aactcctagg 5520 
ctcaaatgtt cttcccactt cagcctccca agcagctggg attccaactc tggctcttgt 5580 
aattgatggg tgcgtaggga tgtcttctgt gtaggtaacc aaatctcaga agttaactag 5640 
aggaagaaga atggtatccc ggaactggag atttgcctac tctgctatca ggaaaacaag 5700 
gtggggtagt ttcttgaaat agtaattctg ctgtgctagt cttccttaga ccccaggaat 5760 
gactgtgaag agtcagtctg tctttctgcg gtgacagaag ctaaagaaac cagatacttt 5820 
gttccctcat tcagtcattc atcaaacatt tgtgccagag agtgtggtga ttgctggaga 5880 
ggggtggatg gagtaatagt tcfctgctcct aggaatcttc cagtccagtg gagaagataa 5940 
tactgggttc caggtgccac ctctgaatac gtgtgtgagg tgaaatgccc acccagggtt 6000 
agggccaggt tgcccttcac acaggttgtg acgctgaagc tgagtcttat gggatgagca 6060 
ggaagtggcc aaattagatt gggagttgga attccaggca acagggagag agcttagtgg 6120 
agggttaagg catttgagct atagtggaag actgcacttt tatgagtgag tgacagaaga 6180 
tggagctgga gtggtagtca ggctcaggag ggccttgaat gccattctga tgaatttgga 6240 
attttgccct gaatatgaac aacaaggagg caagcaccct gatcgctttg ctttggaggg 6300 
atcgcctccc tatagactga gtcgccttca gagtgaggat ggtcttattc atctttgtag 6360 
ccccattatt ttctgacaca catttcctga gcaccttcgg agtgagcacc atgagaacta 6420 
ggggtgtggg agaaataaga cagcctctgc cactgggaga gggtgatacc cacacagctg 6480 
tgcaacctgg ggacagaagt gccaggtaac cccagagcct gcaggagcgc accccactca 6540 
gcaggaagat gtgtgtcact ggcactttcc taaagcaggt gaggctttga gaatgccaaa 6600 
ccagceaggc caagagagct ggagagaagg gaaggctgag aggggcagct cgagtgtgga 6660 
tggatcaatg gcacctagct aggtgtgctg cagagaaagt gcccgcggag aggcagaatg 6720 
actgacagaa ggtggaggtg gacacgttgg ccagaaacaa caaggaccgg tcttcgtgtg 6780 
agatggaagg agaagtgtga gggcagatgg gactacaggc tggggtacag aggggtcagt 684 0 
gatagagaag ggttcaataa atgttggctc agtcatcggt taagagggta gcctccgtgc 6900 
tacacttggg tgggtctggg aacgcagctg acctttcctc agccagattc ctgtttcctc 6960 
tggctgtagc cctctccaca actgaggaga atatgccctt cagtccagaa gctagaaaga 7020 
atgtcagcag atctcaaatg cttccaccca agacgccacc cctgcccact cagctcattc 7080 
ctccctgcaa ggccccacta atacctgttc aggtcccctg atgctgccac ctgggaaggg 7140 
gctggaaagg gcttgaggcc tggctgcacc tcccccgatc cgatcctgat tcaaaaggtc 7200 
tagctctctg ccttggtcag ccagtttagt ctttctgtgg ggactgtttt cttctcttct 7260 
caaatctgtc tccaggccag gtgcagtggc tcacacctgt aatctcagca ctttgggagg 732 0 
ccgagaggca ggctgatcac cagacgccag gggttcaaga ccagcctggc gaacatgaca 73 80 
aaaccctgtc tctactaaaa atacaaaaaa acaaaaaaac tgtctacttg atgtcctcag 7440 
actgccccct gagaggatgg gagtgagtga agacaaaggg gggatccaaa aagcatgctt 7500 
ggctctaagg tgattgtgtg cactgaggta agtgcagatg aaatcattgc ttcacactaa 7560 
tccactagat aggagtaaga tggaaacggg atgggccctg tgttgagaac agttgaggtt 762 0 
gaataacggg tacagggggt ttcgttatac tctacttttg caattttcca taataagaag 7680 
ttgaaaaata ggtcgggcat ggtggctcae acctgtaatc ccagaacttt gggaggccaa 774 0 
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gattacaggt gcacacaacc acacctggct caattcaaag agtttttgtt ttgttctatg 19500 
taagagatga gtgtcttgct ttgatgccca ggctggagtg ctgtggtgtg atcatagctc 19560 
aatgcagcct caaactcctg ggctcaagag atcctcccat tcagcctcac aagtagctgg 19620 
gaccacaggc gtgtgcgcct cgcctggcta attttttcat ttttattttt gtagagatga 19680 
ggtcttgcta tcttgcccag gctggtctca aactcctggc ctcaagtgat cctcccgctt 19740 
tggcctccaa agtgctagga ttacaggcgt gagccactgc acacagccag ttcaatgcac 19800 
acatctgtga acccaccaca accaaggttc agaacattcc tgtcatcccc cagattttct 19860 
cgtttccctt atccttctcc atgtctgccc cggaaaacaa ctgagctttc tgccacttac 19920 
cgattagttt gcattttcta taaatgaaaa catataatat gtagttttgt gaggaggtct 19980 
gacttatttc actaagcata aagattttga gagccatcca tgttgtgagc attagtagtt 20040 
cattcctgtt tattactgac tcatgttgca ccttttgact atgctccaat ttgtttatgg 20100 
cataaacaaa ttggtttatg ccagttgttc aacatttggt ttgcttctag tttttaacta 20160 
ttacaaataa acctacaatg aacattgctg tacaagtctt tgtgtgaaca tatattttta 20220 
tttttcctgg ctgagtaccc agaggcagaa cgacgaggtt gaatggcagg tgtatgttta 20280 
actttttttt tttttttttt ttttttgaga tgtagtctca cttcgtcacc tggccaggct 20340 
ggagtgcagt ggcaagacct cggctcactg caacctcccc ctcccaggtt caagcaattc 20400 
tcctgcctca ggctcctgag tagctgggac tacaggccca cgctaccacg cccagctaat 20460 
ttttgtattt ttagtagaga cagggattca ccatgttggc ctggctggtg tcgaactcct 20520 
gacctcaggt gatccgcctg cctcagcctc ccaaagtgct aggattatag gcatgagcca 20580 
gcgtgcccgg ccatgtttaa cttttaaaga agctatcagt tttccaaagt gcttgtacca 20640 
ttttacattc ctatcagcag ttgtacatct tcaccaatac ttggtattgt catcatttta 20700 
tcttgagcca ttctcattgg tgtgtagtgg catctcactg tggttttaat ttgtgttttc 20760 
cagataacta acaatattga gcatcttttc atgtaacttc tttttataaa gcatttgttt 20820 
gtcttttgcc tactgaaaaa attgcattgc tttcttactg agttctaata gccctttata 20880 
cattctagat accagtccat tatatgtatt gcaaatattt tttcattcta tgctttatct 20940 
tttttcattt ttttttaatg tatgaataat ttttttttga gatgaggctg actgtgttgc 21000 
ccaggctgtt ctcaaactcc tgagctcaag caaccctccc acctcggcct cccaaactgc 21060 
tggaattaca ggcatgaacc actgtgccta gccttttcat ttacttaaca tatctttctt 2112 0 
tctttttttt tttttagagg gagtcttgct catcgcccag gctggagtgc agtggtgcaa 2118 0 
tcttggctca ctgcaacctc cgcctcctgg cttcaagcga ttctcctgcc tcagcctccc 21240 
gagtagctgg gactacaggt gcatactacc acgcctggct aattttttgt atgtttagta 213 00 
gaaatggggt ttcaccttgt tagccaggat ggtcttgatc tcctgacctc ctgatctgcc 213 60 
cgcctcggcc tcccaaagtg ctgggattac aggcgtaagc caccgcacct ggccaatgat 21420 
atctttctaa gagcaaattt ttaagtgttg acaaggttta gtttatcagt tttctctttt 214 80 
gtgaaagttt gctttttttg tcctaagact tctcctctgt ttaactcttg gagttttcta 21540 
gattgtaccc ttaggtctcg cattcatttt gagttgattt ctgtatgtag catgatgtaa 21600 
aagtcaaagt ttatttcttt ttttttcttt tttttttttt gagatagggt cttgctttgt 21660 
cacccaagct agaccagtgg catcatcatg gctcgctgca acctctgcct cccaggctta 21720 
ggtgatcctc ccacctcagc ctcctgaata gctggaatta caggcgtgca ccaccacaca 21780 
cagctaattt ttatattttt tgtagaaatg gggttttgcc atgttgccca ggctggctat 21840 
ccgcctgcct cagcctcctg aagtgttgga attacaggca tgagccaccg tgcccagcct 21900 
caaggtttgt ttctttttcc atatgactac ccagttgttt tagtaaaatt tgttgaaaag 21960 
tctttcctat gggccaggcg cggtggctca cgcctgtaat ctcagcactt tgggaggcca 22020 
aggcaggcag atcatctaag gtcaggagtt caagaccagc ctggctaaca tggtgaaacc 22080 
ccgtttctac taaaaataca aaaaattagc caggcgtggt gccacacgcc tgtaatccca 22140 
gctactcggg aggctgaggc aggagaatcg cttgaatctg ggaggcagag gttgcagtga 22200 
gccaagactg cgcctttgca ttctggcttg ggcaacaaga gcgaaactcc gtctcaaaaa 22260 
aaaaaaaagt atttttgtgc tgaatgtctt accaactttg ttgaaaatga attgaacata 22320 
tatgtctggg actatttctg gtgtctattc acttgcaggt gaagatatct agtggaatgc 223 80 
gtgacagagg gaattagagc tacttttttg ctgaatacca gcagtgtacc tttgcctaca 22440 
cacagagaaa agcacgtctt caggaaagcc tacctaccaa catcaagttt gcatatcatt 22500 
tcctgatttt ttttttaaga gacagggtct tattctgtcg cccaagctgg aatgtagtgg 22560 
tgtgatcata gctcattgca gcctcaaatt cttgggctta agcgatcctc ccaccacagc 22620 
ctcccaaatt cctaaattct tttttattcg ccgaattcct aatttttttt tttttttttc 22680 
tgttcagaca gtctcactct gttgcccagg ctggagtgca gtggcaaaat gtcagctcac 22740 
tgcaacctct gcctcccagg ctcaagtgat tcttgcgcct cagcctccca agtagctggg 22800 
attataggca agcactacca cgccaactaa cttttgcatt tctattagag acagggtttt 22860 
gccgtgttgg ccaggctggt ctcaaactcc tagccccaag tgatctgccc acctcggcct 22920 
cccaaagtgc tgggattaca ggcatgaacc accacgccca gcccaaattc ctaaattctt 22980 
aattgaaata cttatctcat atgactcttt gtagagccaa gacctacagt gataaggcaa 23040 
gggaaaatat taaaacctcg gttcagactt ggtgaaggca taatggcaaa aagtatttgg 23100 
gatacctgat tcttgacaac actaaacata tttattattt ctgtgaaaaa aatttacagg 23160 
tcaaagaatt gaaaatgcct ggaagatagc taaaggatct ggaggctttt ggggcagaca 23220 
gtcaggatct ggacatcagc aaactctcca gctttttttt tttttttttt ttttgagacc 23280 
agcgcagtgg ctgatgcctg taatcccaac attctgggag gccggggcag gcggatcact 23340 
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caacacggtg aaaccccgtc 
tgcctgtaat cccagctact 
agagattgca gtgagctgag 
tccgtctcag gaaaaaaaaa 
agaagactgt gctgaagaac 
attcgtatcc tgactttggc 
gagagctaca cgtgctatta 
atgagtaagt taaaaatatg 
ttgtttttac aactttaaat 
aagaaaatag ttaacttagg 
tcatgtgttt gagatggggg 
caagtgactg. tcctgcctca 
ccaggcttca acaagagttt 
gttgagttaa tggtgtttct 
ccttaaagtc actcaaaaat 
tttttcccaa catttgtgtt 
atgtttaacc ttttgtctaa 
tatgtatata tgtatgtgta 
gacagcataa gctatcttta 
atacctgtaa tcccagcact 
tcaaaaccag cctgggcaac 
aataataata ataataataa 
ccccagtcac tcaggaggct 
agtgagctgg gtttgggcca 
aacagaaaag aaaagagaaa 
tgtttactac tttgaatctt 
tcagatccat ttcttagtga 
aatgctggta agagtttgtt 
ttattatttg aagtttactg 
gtatatgaag tttgtatgac 
ttctgtaatt ctttaaagac 
ttgtaacgaa attttaatta 
gagccaataa agaatttgtt 
tttttttccc tttaattagt 
agctcaagtt tttagttcag 
tttggcaaaa tgtcttctcc 
tatgtcttat tttctaagca 
ttcctctttg tggaatacca 
tacggcagct ttttgaaaga 
cttgcttccc tcttacaagg 



gtttatatat aggttggtag 
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aaacagcatc ccattcgatc 
gtctgctctt tgccaagtat 
agcagaactc actaggtgca 
agtataggtg gttactgtgt 
aagtgttgga gaaaaagaca 
ttctcacact cacctgcatt 
tcatgtccct tgtatccttt 
agaggaaata agaccggcat 
cccaacattt ggaatgcggt 
tgttggagca gcttcccttt 
cccaaccgag agcaacaagg 
acttccctgg aggtcttggc 
ctcttctctg ctggggagga 
aagagtggcc ttgacagtcc 
ctggtgccaa gaggcgagga 
aagcattcag actaccagat 
cctcccgtca tccataccac 
tgttggtaga attccattga 
caacctttaa gggaatgcag 
tgggtgattc gagcttgagg 
tatatgccag cctctgaccg 
accatgtcag cctcaaactt 
ataccttatt tatctggcct 
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tgggcctcta tcatcagtca tagtgttttc atattaaata atctaataga aaaagcatga 273 00 
atagaaatca agggttcgag cttcagctct gctgtaaggt ggtgtatggc cccgggcaag 27360 
gcactgactt tctctagatc caatttcttt catctaagac atagggatgc tggatttgat 27420 
tataactgtg ttctaaaatt ccataaatct tccttaaact actacttact agtctaatga 27480 
acagcaaaga gtatttaaaa tactattgta agatactgta atattttccc cataagcgtc 2754 0 
cctaagttac tttggtcaaa ctttaaggaa ttccactatt tctagtcttg taggttcacc 27600 
ctacctgtgc ttttcatgac ttatcttcct catgctcccg cttttccttt gatgttagtg 27660 
attgcagatc tgctgtcttt tcttctcttt atctactttt atttataagt ctcagcatgc 27720 
acttgattat ttttgttgcc catctctaga gagaccctcg ctctaaaaaa agtcataggt 277 80 
actcaaggca ggacactggt gttttccgtg ttttccggtg acaccacaca gtttggtggc 27840 
tttgtgatgg ctgcggcatg ctgagctggt gccctttggg ggctgccccc agtgtctccc 27900 
aagttgcctt cctatgttat aagtgggagt tagggtctct catcttaaaa gtacatttga 27960 
aatgttttcc tgctgggcac agtggttcac acctgtaatc ccagcacttt gggaggccaa 28020 
tatgggtgga ttccttgagg tcaggagttt gagaccagcc tgaccaacat ggtgaaaccc 28080 
ttctctacta aaaatacaaa aattaactgg gcgtggtggc tcatacctgt agtcccagct 28140 
acttgggagg ctgaggcagg agaaccactt gaacccggga ggtggggatt gcagtaagcc 28200 
gagattgcac tatggcactc cagcctgggc aacagagtga gactctgtct caaaaaaaaa 28260 
aaaaaagaaa aagaaaaaaa gaaatgtttt ccatgaaatg cttcactctt tgctatatta 28320 
atacttatct cccatttttt gcacatttac ccagctgtga gaggtccttt ggctgtttat 28380 
ccccttggct ctttgtctcc tggaagaaga gtaatctata gaataaaaga ttgcactgtg 28440 
tatttccact tccatgtcat cttcccttct cttctcttct cttcccttct cttttcttcc 28500 
cttctcttct tctctcctct cctctcctct cctctttcct cttcctccta ctcctcctcc 28560 
ttcttttctc tctctctctt tctctctttc tttttttgag acagggtctc acaatgtttc 28620 
ctaggctagt tttgaactcc tgggctcaag cagtcctcct gccttggcct cccaaagtgc 28680 
tgggattaca ggcgtgaacc actgcgcctg gcccattttt tcttaatggt gaaaacaaaa 28740 
aacaaaacaa tgtaataagc tcttataccc atcccagtcc ctgagacaga gtagcggttg 28800 
ttgggggatg gagggtgagg aacgtggtga agatcctact tcaggaatgg caaaatagca 2 8860 
tcctgcttca ctcagtttta gtagcaggta tagagtagtt ggtagcaaag ctggtaatag 28920 
actcttattc cttcattact ttcccccact ttatcatttt agacatttaa ttatgaattg 28980 
agtggctcct ggaggttaga tgctggggaa aatggggaag aaagcacacc ctgccctgca 2 9040 
ggggcttaca gaggtgaagg tcacagacgc ctgggtagta cagaccctgg ccctggagac 2 9100 
attgccaagg aggggcagct caggctggga tggggggtac caagggactg cttcccccac 29160 
agccaagctc tgaatgggat ggtcaggggc agcttctcag agctgaaaga caagcatgag 29220 
ttggacaggt gtaaggttat cctgctggaa agacatcaag gcctgagaga gcatgaccat 292 80 
cccaggacct cccagtggct caggatggga gcttcagcat gggcaggaca gagaagcagg 29340 
gcctgaccat gagtggccta ggatgctctg ctaagagctg aacattcggc tgggtgcagt 29400 
agctcaaacc tataatccca gcactttgag aggctgaggc aggaggattg cttcagccca 29460 
agagtttgag accagcctgg gcaacatggt gagacaccat ctctacaaaa aatttaaaaa 29520 
ttagttgggt gtggtggtgc gtgtctgtgg ccccaactac tcaggaggct gaggagggag 29580 
gatcgcttga gtccaggagg cagaggctgc agtgagccca gatgatgtca ctgcactcca 29640 
gcctggtgac aaagggagac cctgactcaa aaaaaaaaaa aaagaaattt gcacgttctc 29700 
ttgtgggcaa cagggagtca tgcaggaatt atttaagcag aggaacatca cgatcataat 29760 
gtcataattt accttagaaa cgtcactcgg agtttcctaa cactaaggcc cagggttgga 29820 
gtagagtgag caggagaagg tggcctcgga aatgaaggga agtgacaggg atcagagaca 29880 
cacattaaag aggtaggatc cctaggactg gagggtttgc tggttgcggg gagtgaggga 29940 
aaggaggagt taatgatgat actcaggttt ctgggccggg caactgagtg agaggacccc 30000 
cagaggaagt tttaatgatg agcacaaagg tgattcttta tggccgtgcc aggcttccaa 30060 
gccctggtgg atgcagaatg gagtggggtc ttgtgtttgc tttgctcact cacctgtggg 30120 
tgaggagtgc tgggctgcta ccccttggct atattctctg acctgtcatc ttaacattag 30180 
gacaattgct cctcaataat tggtaaagga ccagccatgg tggctcacac tataattcca 30240 
gcactttagg aggccgaggc aggaggattg cttaaggcca gaagttcggg accagcctgg 3 0300 
gcaacaggat atagctatac cctgtctcta cggaaaaaaa aaaaaaatag ctggtgttgg 30360 
tggtgtgcac ttgtagtcct agatacccag gaggctgagg catgaggatg gcttgagccc 30420 
gggaggtcaa ggctacagtg agctatgatc acaccactgt actccagcct gggcaacaga 30480 
ataagactct gtctctattt aaacaacaac aaaaaaaaaa attggtaaag acctcacttt 30540 
ttattttatt ttttttattt cccgcaaaga cccttgaagt cgctaccaat gtcatttgct 30600 
acctttggag tgcatctttc tgatactgtt ggttttaatg acaaaggcca gaacgggaaa 30660 
gagacagaca tggaaggtgt cgagtcagac ttggcttcag agccagaaag atgggtttgg 30720 
aacactagct gggtaagctt aggcaacctt aatttcctca cctgtaaaat aaggaaaata 30780 
acacccaccc caaaggcttg atgtgataat tataatgagg taaagtattt atgatcctag 30840 
caqatggtga atgcccagta aatattagtt tctgccccct cctggcccca ccatagacgc 30900 
ttgcggcctg agccccactg tctgctaact aataaaacat gagcttggtc tttaccatct 30960 
tgatctccct gttgcttttg tgtgtaggtt tttgttttat ttaatctttc ggacaatgag 31020 
agaagggaag agaaaagaga aagggagagg aggagggaca cggaatgata caaactcaat 31080 
ttagaacttt cctaagtgaa aatgttgcct gaaagagtac cttcaggtgt cctgcctcag 31140 
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ccatcttttt cacaaggtgt taaacaccat 
cgagggagtg ttccattgtt cctgtcttta 
tgctttttaa aaaatagctt tatcaaaata 
acagtgtaca attcaatggt tttgggcata 
ctaatctgca acatttttgt acccctaaaa 
tttttcccca aaccctggaa gccactaatc 
ggatatttta tataaatgga atcatacaat 
cttagcataa tgtcaaatat atatgtatgt 
tcatcagttg atgggcattt gggtgttttc 
atgaagattc atgtacaagt gtgtgtggac 
ggagtggaat tgctgggtca actgctatct 
gcttgttttc caaaacacct gcccgtttac 
ttctttctcc acatgctcac ccatgcttgc 
gcgtgggtgt gtgataagca tttattctga 
aatttgatgt ttgatgtgat tattgagatc 
tagatcacct ttctgtaaga acttttacta 
ctttgactaa ccagaggaca ggcctcttaa 
cagtaaaatc atccaattct agagaactta 
tgtgccatag cattgatggc tatcatcaat 
ccggaaaact cgggctgagg caggaggtac 
ccatacatga acacatatag caccatctcc 
ctctccattt agtcatgaaa catcctttca 
aaatgttgag gaaactgagc atagacctcg 
tgaggggatt ggatgtcagt atccttgctt 
ttcttttcct aaatgcctca ttcctttatt 
ttcagtatgt gtgatcctta gtatggttgt 
ttgggttagc gtttcctctc cttttccgaa 
attcatatag cttgacttta ggactcattg 
gaaaaactta cagctcccag tctgcatttt 
gttttgtttt gaaatggagt ctttctctgt 
cagctcactg caacctctgt ctcccaggtt 
tagctgggag tacaggtgtg cgccaccatg 
tgcggtttca acatgttggc caggctggtc 
gcctcggcct cccaaagtgc tgggattacc 
tcgtattttt tttacgtcag agttttttat 
tctgtggcac tctggtgtag tctccattca 
ttctcgtgct tcagcctccc aggtagctgg 
tcattttggt ctttttagta gagacagggt 
tcctggcctc aagtgatcca cccacttctg 
gccaccacac ctggtcacct tttaagtttt 
tcacgcctgt aat cccagca ctctgggagg 
agttcaagac cagcctggcc atggtgaaac 
ccaggcgtgg tggtgcgtgc ctgtaatccc 
gcttgaaccc gggaggtgga cgttgcagtg 
gggcaacaag agtgaaactc catctcaaaa 
cgggcacggt ggctcatgcc tgtaatccca 
cctgatgtta ggagttcgag accagcctgg 
aatacaaaaa aaaaaaatta gccaggtgtg 
ggaggctgag gcaggagaat cacttgaacc 
cgcgccactg cactccagca taggcaacaa 
aaaaaacaaa aaaacaaaaa aaccaaccat 
aaattaaaga taaaataaaa taggccaggc 
ttgggaggcc aaggcaggtg gatcacgagg 
aatgaaaccc tgtctctact aaaaatacaa 
agctactcag gagtctgagg cagaagaact 
agctgagacc acaccactgc actccaacct 
attaattaat taattaaata taaataaata 
cacacctgta atcccagcac tttggaaggc 
ttcaagacca gcctggccaa catggtgaaa 
ttgggcatgg tggcacacgc ctgtgatcct 
acttgaaccc aggaggcaga ggttgcagtg 
ggacgactga gtgagactcc gtctcaaaaa 
tggtaacaat ctttgggcag acaatcttgc 
gccatagttc actgtatcca ccaaggaata 
ttagactata tgtgtttctc tacatttgag 
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tgtgcctctc 
agtatcctaa 
tgcttttaga 
ttcagctatt 
tctgctaggt 
ccaacatttt 
ctctacaaaa 
ctttgggagg 
acatggagag 
cacagtggct 
gtcaagagat 
aaaataagct 
ggggaatcac 
tccagcctgg 
gtggcactca 
ccagaaagtc 
caatacagcc 
aaggtgtaca 
taattaatat 
ggatggagga 
gcatgggaga 
cccaataact 
aggcgggcag 
gtctctatca 
ctcgggaggc 
agatcgtgcc 
aaacaacaac 
attcatgtgg 
gagctagaag 
atatcacaga 
tctctctgat 
gggaagatta 
tggctcatgc 
aagagttcaa 
ttagccgggc 
aatcgattga 
cctgggcagt 
ttcactagat 
ttaactgcac 
ttaaaaaaag 
gaagcatgga 
atttgcaccc 
tagaaacctt 
caggagcaag 
actgctcctg 
cgatgccact 
aagataagac 
gtagagggaa 
gatatattat 
tagtcttttt 
tccgatagtg 
cttactctca 
cgatataaaa 
tttggaggaa 
aagggaagtc 
gtagtttcat 
acattttctc 
aaccacagcc 
ccatatacct 
tgggagggaa 
caaataaaat 
ggcctcacaa 
tacatggaat 
agttctagac 
ctcactgact 



cctttttaag 
cattcgcttc 
tctaaagata 
aattcattta 
gcttgggatt 
gggaggccaa 
aaaaaaatag 
ccaaggtagg 
accttgtctc 
catgcctgta 
ggagaccatc 

gggcgtggtg 

ttaaaccaag 
tgacagaggg 
cctgtagtcc 
aaggctgcag 
ataacctgtc 
gtgcagtggg 
acacaatatt 
agggcataaa 
gggtgttcag 
tggccgggta 
atcacttgag 
aaaattcaaa 
tgaggcacga 
attccactcc 
aacaaaaacc 
aagaagaaaa 
atgttggttt 
aaatcaaata 
atagtctctg 
gcattgtttg 
ctgtaatccc 
gaccagcctg 
atggtggcgc 
accaggaggt 
aagagcaaaa 
ttgcaatcac 
ttgaggtttt 
tttaatcttt 
ggtttaaaaa 
aagtctattc 
gtgtgggccc 
ctggtataga 
gaaaatattg 
gaaagtatct 
agtattgaaa 
gcagaggata 
ctttaaacac 
catgtgcatg 
tattttcttt 
agtagtttaa 
aatcaaatta 
ttggttgttg 
tgttataact 
aaaggactga 
tacagacgta 
tgtggatttg 
acaactcctg 
agatagcatc 
agccaaacag 
acatttcctg 
aattatttga 
atgctgtgaa 
caagatttca 



ttacgtcaat 
ttattctatt 
gaagaggaag 
tgcaacgggc 
caaagatagg 
ggagtttgag 
ccagcaccag 
aggatcactt 
tacaaaaaat 
atcccagcac 
ctggccaaca 
gcacgcgcct 
gacgcagagg 
agactccgtc 
tggcttccca 
tgagccgtga 
ttagaaaaaa 
acaagcagat 
acaggattac 
gtacattaat 
gcctcttcga 
ccagggctca 
gtcaggagtt 
attacccagg 
gaattgcttg 
agcctgggca 
caataactgt 
gcgtctaata 
tattttaaaa 
taagaaatga 
ttaaacttgg 
aggttaggat 
agcactttgg 
accaacatgg 
atgcctgtat 
gtaggttgca 
ctctgtctca 
tgccttcata 
ctaaattatg 
acaaccctgt 
catgcccaag 
aattccagtg 
attgctctca 
caaccagtaa 
atagtgccat 
taatcattct 
taaatatcta 
gtaaatatgt 
tgcatgtgca 
tgtgatatat 
taaaaagaaa 
tacatttgag 
acacgatgta 
gatttagaag 
gaataggggc 
tataactgta 
agtatgtcta 
ggcacatgca 
taatcctaga 
acaaggattc 
tttagaatgt 
ctagagtacc 
tttccaggaa 
actcgatcaa 
gctgctcagc 



gagatgtaat 
ttcctgcctt 
gttaaaacaa 
tttatttaat 
ggctgggctc 
accagcctga 
gcacggtggt 
gagcccatga 
aaaaataaaa 
tttgggaggc 
tggtgaaacc 
gtagtcacag 
ttgcagtgat 
tcaaataaat 
ggaagctgag 
tcatgccact 
aaaaacaaaa 
acaactggag 
agaaaagagg 
gacgatctgt 
ctggatgact 
tgcctgtaat 
caagaccagc 
catggtggtg 
aacccgggag 
acagagcaag 
aaagtaaaat 
tcataaagga 
tttctgtctt 
attgcctgca 
gaataaataa 
ttaaaaaaaa 
gaggccaagg 
tgaaaccccg 
tcccagctac 
gtgagccgag 
aacaacaaca 
taagattaaa 
ggattgaagg 
ggtcccctcc 
atcatacagc 
cctattactc 
agatgtcctg 
agtgtatggc 
attcaactaa 
catgaatatt 
gatttaaaaa 
gtgaaaataa 
gtataccaat 
tgtccattca 
tcaacattaa 
gaaataaatt 
ggtgatttat 
tgtacaaaat 
gtggtctgct 
gagtcttcag 
ttaataccag 
ctctctgcct 
gcagttacat 
gtttgattgt 
ggtctctaat 
ccatatcaaa 
gttaagacag 
accaagaaaa 
gagcctgacg 



tggcacctat 
ttgatttaga 
taatttgcaa 
gcctgctgta 
agtttctcat 
gcaacatgga 
tcatgcctgt 
gtttgagacc 
ataaattagc 
caaggcgggc 
ccgtctccac 
ctgttcggga 
ccaagattgt 
aaataaatag 
gtgggaggat 
gcactgcact 
aatacagagt 
aaccacaatt 
tacgtcccct 
aattcagttg 
ttgtaatttg 
cttagcactt 
ctgaccaaca 
catgcctgta 
gtggaggttg 
accctgtctc 
atgtcaactt 
acatcaagat 
ttttatgttc 
agtggtggtt 
aggtaccatc 
caaaacaagg 
tgggcggatc 
tctctactaa 
tcgggaggct 
attgcaccgc 
ataacaacaa 
atatgaagaa 
ggtctatata 
attttatagc 
tagtaagtag 
accatatcat 
tggccataaa 
cgtgccagta 
tcgtcaaatt 
ttgtaatatg 
atataaaatt 
taacataaaa 
ttatatcctc 
ccaagactat 
aacaggaaag 
aggttatgga 
tccaaatttg 
accattagag 
caggctaaaa 
aactggccac 
ccagcttggt 
gcatctaatc 
ggatgcacta 
aacagtaatc 
gaatttgcta 
ccaagtggct 
tgctttgtat 
agggtgaaac 
tgacggctta 



cctcaatctt 
aagacctaaa 
tacgtactcc 
tgccaagtac 
gcctgtaatc 
gagaccctgc 
catcccagca 
agcctgggca 
tggggctggg 
ggatcacaag 
taaaaataca 
ggctgaggca 
gccactgcac 
gccgggcgtg 
ggcttcagtc 
ccagcctggg 
tcttgccttt 
gtgattgcag 
atcctagagg 
tttaaattga 
ggataaaaca 
tgggaggctg 
tggtgaaacc 
gtcccagcta 
cagtgagctg 
ataaaaacaa 
gtgactaagg 
tgtggggtta 
ttccctgcct 
tttaaactct 
accagactag 
ccgggtgcag 
acctgaggtc 
aaataaaaaa 
gaggcagaag 
tgcactccag 
caacaaaaaa 
aaactcaagg 
attttaaaca 
tgagagaatt 
cagagctggg 
cctgtcaaaa 
tgcaccctgg 
caaagccaac 
ttaatatcat 
agacattgag 
tgaatgatta 
gttaacttta 
tttaatatta 
aatccctgag 
attatctaag 
tgcttataag 
atctgttaca 
agtgaaaaaa 
ggaatagata 
tacagccagc 
gagttagaga 
cttcgggtaa 
agtggtgtga 
cacaccaagt 
attctaccag 
gttctttaat 
ttaaataaaa 
tgaatgcctg 
tgagcccaga 
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aaaggggtat tttaaacccg gctggctgga tcatgtcact ttcttataga agccctgcct 46800 
SSSgac ctaaagtgta acgcaatcag agacctttga ggggctcgag gctcggcggc 4 6860 
ttccqlcccc cagcaccagc agagacccca gttttcaggg gacatgatcc catagtgtcg 46920 
ccctcactct tgfagggcla tlaaaagcct ggggcctctt atctcaacgg ctttgggcgt 46980 
gaa^gggg cLgaagggg gggggagacc tgtgggtgtc tcttttgcct Qaggagttgg 47040 
Lacacttgt ggaaaagtca ggcccttttc gctccggcgg ccgctccggt gtggggctgg 47100 
c?tgggttag Hacatgcac acatacacca tagagctctg ctttcccgta 9cagctgctg 47160 
cctc?gcctl tgcctctccc gcctcagcct ctttgcccgg catacacaca cattcagatt 47220 
?gcgcgctgt tccaatcctt gatgacgtgt ccccggagac agccaatagc aaacgggctc 47280 
hao?caaaac aatqggagg : atcgggccaa tgagcgagcc ccgtgagttg gcggtagcca 47340 
Kaggagccg ?gc?ggctg.. agagclatgt tacagagcgg agagagtgag gaggctgcgt 47400 
ctqqc?cccg clctcacagc cattgcagta cattgagctc catagagaca gcaccggggc 47460 
aaSgagag? cggacgggca ctgggcgact ctgtgcctcg ctgagggtga 9tctggggca 47520 
acGccacaqc ggggagagcg cctccggcag ctccccagcc cgcgcggcgg ccggatcccc 47580 
qcqqccggX g?clg?ggg? caggalccac acaaaggcaa atgagggggg accgtggggg 47640 
qalctgcgla cggagcglgc ctctgcccgg gcgccgggaa cgctgccccg cgccggtgcc 47700 
ccqqccctca ggcagcctga ggcgccggga gccccgcgcc ccgcgagttt ccacccccgg 47760 
"S tcc gc gctgactggc glalaaaaaa aaattttttt tttaattaaa aaaattttga 47.820 
acotqtctcg ggccctcggg ccgggcgttc gggcgggcgg cgtgcgcgga gcgcggccgg 47880 
ggcggcgggg ccggcgcggc tcgglggcgg cggcgggagg gcagcggcgg ^cttccccg 47940 
aqctqcattg gccgccgccg cagcgagccg ggcgctggcg gggagcgcgg ccagccgggc 4 8000 
gggcg^ggg gcgggcgggg cgccgcggcg ggcgagggcg gcgcgggggc ctgggggcgg 48060 
caltSgggc Icggccggcc tcggcccggt cgcggcggcg gcggcggccg ggcggcgggg 48120 
ggagcggcgc cgltgcgctc gctggaacat ggctgactcg ggcccggcgc tgctggctgg 48180 
gagaaaaca algcgggcgg gcgggggagc tgggcgcagc agttccgagg caactttttt 4 8240 
tttcctctct cttttcacag ccccgcgttc tccgtgcggg ggcggcgggg cgcgcggccc 4 83 00 
gcgcggaggg agacggggal tggcgggcgg gtgggccctc gggcggcccc caccgcggcg 48360 
qqqqgagggg agcggcgcgg aggggagggc ccggccgcgc gccccccgcc cctcccccgg 4 8420 
ccgcaaSgc cialigtgtg cgccagagcg cggctcgcac cccgcccgcc gccgccgccg 48480 
cqcccgclcc ctcgclctca cacactctct catacacaca cacacacaca cacacacaca 48540 
aagggaagga gccatattct cgctcgcgct cgccctcgcg gcggcggcgg cgcaggcgga 48600 
qalqacqclc Igcggccatt ccgtgcgcgc cggccccggc ggccgcgggc ggagccagcc 48660 
cccKttcga gcggggcttc tcccigcgcc gagcctgaca aaatgggggc ggcggcggcg 48720 
cgggc"gca Jgglclgccg ggcgcacgtg gcggcctcgg gcctgggagc cgggccgcgt 48780 
Stctcct Iggccgcgcg gccaccggcg aagttctagg ggcggggggc tcgccccgcg 48840 
caggagtcac cccaactltc acggctccaa aaaatacttc ccgagttggg ggagggggcc 48900 
accaaqccac gagcaggagt ggcttttgtc cctcatcctt gtttactcgg agaaacttca 4 8960 
qaccqqacg? gtltaglcag aacagaaata catctcaggg ccaaaccgat aggaaacgag 49020 
gctgcc?cgc Igtgglaccg ccaclcccca accgggttcc gagcaccgga gctggctgct 49080 
gctccctctt cigigcaaag ttttatgcaa agagggtgtt ttttgaaact ttcggtgcac 49140 
qgtgattttt tlltlttaag gtcccataat taggaagagt cgactcgctt aggcccttgt 49200 
ttattcccta tctagtgcaa agccacgaat tggcagcatg ttttctgacc tttggtttgg 49260 
"ggtttaaa atggfgltct agattttaaa atcgtttaag tgaccagtta gatactcatt 49320 
tcgigcggat agatagggaa tactgtatgg gtatatcttt gtgtctagac 49380 
"Ktgagat cglcctgLg gactgtcctt gttttgtttt gtttgcttgg catagcccct 49440 
tcaaqqaatt taatctctcg gccatattct tgtctgattt tacggaggtt gatgtcgcta 495 00 
ctg?gt?aaa taaccagtac Ittggttttc attcccttac taagtacttt aaggtcttat 49560 
atqtcataat tttattgcta acatcaaata tttattttat tttttagaaa aataactaaa 4 9620 
SS"aa ggagatccta agaagccgag aggcaaaatg tcatcatatg cattttttgt 4 9680 
ocaaacctgt cgg|aggagc aLalaagal gcacccagat gcttcagtca acttctcaga 49740 
gtSctalg aigtgclcag agaggtggaa ggtaagaggg cttaaaacat gctaacaagg 49800 
taa£taaaag acagtttcca attgaggatg caaaaaaaag cctagttggc attctcgtag 49860 
tgggacgctl ttalatagca aaagacattg gttttgagga taatttactt aaatgttaca 49920 
al??aaactt acaaataatt attttgtaga ccatgtctgc taaagagaaa ggaaaatttg 49980 
aaqatatggc aaaagcggac aaggcccgtt atgaaagaga aatgaaaacc tatatccctc 50040 
ccaaagggga gacalalaag aagttcaagg atcccaatgc acccaagagg cctccgtgag 50100 
tatcttacct gtttttactt cccagacacg ttttacagta gaatctgaga gaaatttagc 50160 
aagctaccct gtcagtttag agtglaaatf tacaatcaaa gtttcttagc taatacttgt 50220 
tcatattggt fatalttaaa tagtataaaa ttcctgttgg gtgggagtgt tcccagagca 50280 
t"qaat?ag acatttggtc tcctttgccc agtgtatctc cttttgatct ttttatttct 50340 
tqaaaaata? tatcccUtg aaatagcgta attgtagaat gttcatctag ggttctagct 50400 
aotltaaatt aaatagttgl aaattaagct tcggttgtga aggatattta gtatattata 50460 
q?att?qcac cctgtccalt gcatcaclga aactcacagg cagctttaaa tagcaatgca 50520 
gtgtacaccc gatlgtattt gttttcgtga tctgttaact taaaatccta aaattaattt 50580 
tttttttagt tcggccttct tcctcttctg ctctgagtat cgcccaaaaa tcaaaggaga 50640 
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acatcctggc 
tgctgcagat 
aaaggtaaga 
gtacttagtt 
tataagtcct 
aaatgtaatc 
tatcttgaag 
tggcttggca 
gtcatatcct 
taagttaaat 
aactcttata 
gaaaagtgtt 
ttttttttta 
gtgctttttt 
ggttttaata 
atattagact 
tcatttattg 
ttggtataac 
taatgttttt 
tatcgagcta 
aagaaaaaga 
gatgaagaag 
gttttttttt 
agaaaaaaat 
tttgtatagt 
caatagccac 
agcaggttct 
tcttcagttg 
actctgtaat 
tctaagtaaa 
tcttcttgag 
agtgtttatc 
cataatgggg 
tgatcagtta 
tactcaaagc 
tagaaaagta 
aatggcagtt 
gcgtgagctt 
agactatgaa 
ggaaacgaga 
atgccacatt 
agtagatagg 
aatgattttt 
agggaacaat 
tttaaaatag 
aatttagact 
acatctgagt 
aaatggcttt 
aatacctctt 
aaatactcac 
tgcaagtatt 
aaacaagatt 
aattgtgtcg 
ggaagtttct 
taaaatgaat 
cattttttta 
tcttaagaaa 
acagtatccc 
agattaagtg 
ttttaatgcc 
agactaaatc 
gaactaagat 
attaacgagt 
taccacagtt 
tttcttaaag 



ctgtccattg 
gacaagcagc 
agtgtgggtt 
tgaggtgtaa 
catccttcaa 
agactcagac 
ttcatgaaaa 
tacagtacaa 
gaaacattta 
tacaagtctg 
gttcagtaaa 
tatttctaga 
agaccacatt 
gcattcagaa 
gagttaggat 
atgccatttc 
aagttctagt 
tagaatcttg 
ttcttcccta 
aaggaaagcc 
aggaagagga 
atgaagatga 
tcttgtctat 
tgaaatgtaa 
taacacacta 
taaccttgcc 
tgttggtgca 
tctctgatgc 
tgcaaaaaaa 
tacaattttt 
gggaagctag 
ctttcatata 
gtaaagttaa 
agaaatttca 
atgggattat 
tgttctaacc 
atattttgca 
aaaatacaag 
aatgctggct 
ctttccatta 
caaaataggg 
aagaaagaag 
ctttacaaaa 
ttggcaattt 
cgttcttgta 
tggattcttt 
cctggatgat 
cacttaagaa 
agcagtacct 
tttatgctta 
cggtgctata 
tttaaaaaca 
aacatcagat 
actgtataga 
tctggctcaa 
agatgttgag 
atggacaaaa 
ctagaagttg 
taaagccttg 
aagatagtta 
tataattaat 
gtataaatct 
caaatttcct 
ctgatgatcg 
tgaaatctga 



gtgatgttgc 
cttatgaaaa 
tgcttggtaa 
taagttttta 
agaatgcaga 
aaaggctgtg 
tgttggtagt 
aaacaggcta 
tgttcttttc 
ctgctctgtc 
ttgaaatatt 
tgtttcttaa 
tcctactaag 
ggtggcagtg 
gtggtacata 
atgagttata 
tatttctgga 
atttctttca 
ctgttttatc 
tgatgcagca 
ggaagatgag 
agaagaagat 
aaagcattta 
ggctgtgtaa 
ccgaatgtgt 
tggtacagta 
cagcacaaat 
agcttatacg 
aaaaaaaagt 
tttattagta 
tcttttgctt 
gttagctaat 
gttgagatag 
catagcccac 
tagaatcaaa 
tttacatgag 
gttcccacat 
actgccatat 
atagatgtct 
caagtatttt 
tatattttcc 
acaaactttg 
caaactcatt 
tgtggttttc 
attttacacg 
ccatttgcat 
actaataaac 
cttaagattt 
tttaaataag 
taaataggtt 
tataaaggag 
agatacatgc 
tttttgttaa 
aatcaccatt 
ggagaatttg 
aatgggaaca 
cccctcttca 
gatgtctaaa 
taactgaaga 
cagtgctgtg 
tgggccaact 
tagttttttt 
aactttgctg 
tcccatcaca 
aaaatgaaat 



gaagaaactg 
gaaggctgcg 
aatgatgaca 
gggtaacagc 
ggaccaaata 
tacatttatg 
cacttcaagt 
gacaaagtaa 
ctttagatac 
cagtaaatta 
aaatacttaa 
cctaattgca 
gattaaggtc 
tctacccttt 
attgcacctc 
gattgttata 
gttgctgtgg 
taaagttctg 
ctccctttgc 
aaaaagggag 
gaagatgaag 
gatgatgatg 
acccccctgt. 
gatttgtttt 
ctttagatag 
tgggggttgt 
tagttatata 
aaataattgt 
tgcagctgtt 
ttgttgtcct 
ttgcccattt 
aaaaagcttt 
ttttcatcca 
ttacatttac 
cattttgaaa 
gactctattc 
taaagaagac 
taaatttttt 
tttcccattt 
taattaattg 
tatattacgg 
catctcagta 
cattagtcat 
gagattatcg 
cttttgtgat 
ttgtttatgt 
taataattgc 
tgttacatat 
tataagggat 
aatgggctga 
gaaaaactag 
aagcgaacag 
gaggagcaaa 
aatcaccaac 
taactttagt 
gtttttttag 
atctgaagat 
actcaagtaa 
tgattttttt 
gggtttaaag 
tttaaaatga 
gtattttaaa 
tgcaaaggtt 
gtgttgttaa 
ttgtgtgtcc 



ggagagatgt 
aagctgaagg 
agtacgccag 
tacattaagt 
aattagggtt 
ttggttttgt 
caaaaatgag 
tataggctat 
tcaaaaaacc 
ataagattaa 
ttttcagctt 
tgtttattga 
tgacagtgta 
aatcaaagtc 
aatgaggcat 
atgatcttgt 
atctacagat 
ccatgttcta 
tttggaagga 
ttgtcaaggc 
aggatgagga 
aataagttgg 
acacaactca 



taaactgtac 
ccctgtcctg 
aaattggcat 
tggggatggt 
tgttctgtta 
ttgttgacat 
tttcataggt 
tgaatcacat 
tgtctacaca 
taactgaaca 
aaactgaaga 
gtctgtcctt 
tttaactccc 
ctgagaatgt 
gttgacatta 
atctaaatat 
ggccagcttt 
tttgcccctt 
tgaattattc 
gtttatctgc 
ttttcttaaa 
ggagtgctgt 
aatttcagga 
agaggtttta 
ttttaaatct 
ggcaaagttt 
taaaaggttt 
ttttactttc 
cagggttagt 
tgactcaatc 
attaataatt 
aggtacgtca 
ggtttattct 
tagtatggtt 
atggaagtgg 
tagaaagtgt 
actttgttga 
agatgctttt 
gataggcata 
gagagctatt 
tgtttgctgt 
tgtgtacccg 



ggaataacac 
aaaaatatga 
atgtatgatt 
atggtgttga 
tttttgacta 
tattccccag 
cattttcaaa 
atttttctta 
acagcatcac 
ggaaatctat 
tagtcattct 
caaattacct 
aacctgtaga 
tctacattct 
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aaagcgccca tgtaacacaa 
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gccttgtcta ctagaaataa 
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atcactgagg ttcttctctg gctttctcct ttgatttact tggacagaac atttctgaac 58500 
tgaaccaaac caaaccaaac aaaaatactc ccagtcatgt agaaagttat aggctatctg 58560 
attctaaagg gctggtaatc actaatataa tagatgctgc ttaggactgt agczctgatct 5 862 0 
tctggaagta gaagcaagat gcaatatgct acacacgaca ataacttttg aaaaatcggt 58680 
tgcccttatt atgaatgaaa cttacattat tgaaacaaaa taaataagaa aacaaaaacc 58740 
tgtaattcta ccagtcagca agactattac catattatgt gcccttccag tttctatata 58800 
taacatgtaa tatatataga tatatagata tagatagatt ttaaaaattg aggtgagact 58860 
catataacat aaaattaacc tttttttttt tttttttttt gagacggagt ctcgctctgt 58920 
cacccaggct ggagtgcagt ggcgcgatct cggctcactg caagttccgc catccgggtt 58980 
cacgccattc tcctgcctci. gtctcccgag tagctgggac tacaggtgcc cgccactgcg 59040 
cccagctaat ttcttgtatt cttagtagag acggggtttc actgtggtct cgatctcctg 59100 
acctcgtgat ccgcctgcct cggccttcca aagtgctggg attacaagcc tgagccatcg 59160 
ctcccagccc attcattcgt ttttaaggct gaataatatt ctattgtgtg tatataccat 59220 
aattccttat tcattcatcc agtgataagg tcttaggctg tttccacctt gtggctattg 59280 
tgaataatgc tgctatgaat gtgcgtgtac atgtatttgt ttgagttctt gttttcaata 59340 
ctttgggtat atatctagga gtggaattgt cgggtcatat ggtaatttta tgtctagctt 5 94 00 
tttaaggaac tgccaaactg ttctccacag cagctgcacc acttcacatt cccaccaatg 59460 
atgtatgagg gtttcaattt ctctacaacc ttgccagcac ttcctatttt ctatttttta 59520 
aaattatagc catcctagta ggtgtgaagt ggaatcgcat tgtgatttga tttgtgtctc 59580 
cctaatgact gatgatactg agtgtctttt catgtgttta ttggccattt gtatgctttg 59640 
gagaactaat tcaagttctt cacccatatt taaattgagt tgtctttttg tagtgttgtg 59700 
tgcatataga tatacataca tatatatgtt ttaaaaaatg ttaataattt aaaaatactg 59760 
catttgtaag ctgctttttc tacttcacag tctatcttga acaaaagtct atgtcagctg 59820 
ggcacagtgg cacacaccta taatcccagt actttgggag gccaaggcag gcgcatcact 59880 
tcaggccagg agtttgagac cagcctggcc aacatggtga aagcttgtct ttactataaa 59940 
tacaaaaatt agccaggtat ggtggcatgc gcctatagtg ccagctactc aggtgactga 60000 
agcacaagaa tcgcttgaac ctgggaggcg gaggttgcag tgaactgaga tggtgccact 60060 
acacttcagc gtgggcaaca gagtgagatc ctgtctttaa aaaaatttaa aaagtcggcc 60120 
ggatgcggtg gctcacacct gtaatcccag cactttggga ggctgaagcg ggtggatcac 60180 
ctgaggtcag gagttcgaga ccagcctggc caacatggtg aaaccccgtc tctactaaaa 60240 
tacaaaaata aactgggcat ggtggtgggt gcttgtaatc ccagctactt gggagcctga 60300 
ggcaggagaa ttgcttgaac ccaggagtcg gaggttgctg tgagccgagg tcgcaccatt 60360 
gcactctagt ctgggcaaca agagtaaaac tccatctcaa aataaataaa taaataaata 60420 
taaatattaa aaaagtctat gtcatcatat attcttattc tgctgggcat tattttaagt 60480 
gcctgaatgt aaaataccat aaattattca atcaattcca tattattaga catttagttt 60540 
atgatttttt actgttacat ataaggttaa catgactatc ctttctttat gctcacacct 60600 
ttgcccataa ttattttctt aggatataaa tatattcctc aaagggaaat cactgaatca 60660 
aaagatgagc caaatttggt gaattttacc aagctacctt tggaaagttt tcacccaaat 60720 
gtaacaactt tttaaaaggc tattcagaca attttacata gaagggatac aaaatagggt 607 80 
catggtttct aagattttat aaaggttcaa gcctacaaca gtggggggaa tcgtgaaagg 60840 
agtaaacctt caaaagcaag cagataaaaa gcctgaaaaa cttggaaaac cattggattg 60900 
aaatgtccat tcctctttat acttctgtta ccttactact tttcaggttg gagattaaca 60960 
gaaagagctt ttatattcaa gtaattgcag aactgcaaaa agtgaatgcc tagatcaatt 61020 
ggaattggta gaaaaactga aaattttgca cgagcattag agcttttttg ctttttactt 61080 
cattgtgtca ctgtactttg taaaaaccta cataatctcc aaaatttact aattagtaac 61140 
tgtatcagat tttttttctt taaataaggt taaataacaa cattttcaca tactgtttta 612 00 
aaaccaagac gtagatcaac attctttcag gcatttaaca gtggccaata ggccaacatg 61260 
aaactgaatt aattatgtat aatttatcct ctagacaatc ccataggaat ctttttcata 61320 
cattgatgag taatggattt taccctacat aggtcactga aaagcagtgt aaatttcatg 613 8 0 
gcttttttgt gtttgtttgt tttttttctg agatggagtc ttgctctgtc gcccaggctg 61440 
gagtgcagtg gcacaatctc agctcaccgc aacctccgcc tcctaggttc aagcgattct 61500 
cctgtctcag cctcctgagt agctgggatt acaggtgcct gcaccattcc tggctaattt 61560 
ttgtattttt tagtagatac ggggtttcac catgttgcca ggctagtctc aacctcctga 61620 
cctcaagtga tccgcccgcc tcggcctccc ggagtgctgg gattatgggc gtgagccacc 6168 0 
atgcctggcc tcatgtttct tttaagcact taacttttag aaggcagcat tgcaaacttt 61740 
cacgtctgaa tttatatata ttgagcttct atagataatt acagtgtacc tttagaaata 61800 
atattgattt tggccaggcg cagtggctca cacctgtaat cccagcactt ggggaggcca 61860 
aggcaggcgg atcacgaggt caggagatcg agaccatcct gcccaacatg gtgaaatccc 6192 0 
cgtctctact aaaaatataa aaattagctc ggcatggtgg catgcacctg tagtcccagc 61980 
tactcgggag gcttaggcag gagaatcgct tgaacccggg aggcagaggt tgcagtgagc 62 040 
caagatcaca ccactacatt ccagcctggg cgaaagagtg aaactctgtc tcaaaaataa 62100 
ataaataaat aaataaaaat ataaaacttg ggagttttta aaaaaattgt taaggtccta 62160 
aaggttttta aataactgta cttaagaatc aactgaccca ggccagtctc tactaaaaaa 62220 
tcaaaataat attgattttg gcagggcgcg gtggctcacg cctgtaatcc cagcactttg 62280 
ggaggccgag gcaggcagat cacttgaggc caggtgtctg agaccagcct ggccaatgtg 62340 
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atgaaaccct 
tgatcccagc 
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tgaaaaaaaa 
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gggttcaagc 
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ggc'tggtctt 
tccaccctca 
tgtgatttca 
ttcctaaaat 
gtttgtttgt 
gatcttggct 
ctgagtagct 
tcttagtaga 
gcaatccacc 
ggcctccata 
aaattatcag 
ttttagctat 
gaaaaagtct 
agacaaagtc 
agcctcaacc 
caggtgcaca 
tgttgcccgg 
aaggcctggg 
taaactagca 
aggccaagtt 
tgccactgca 
aaaagataat 
aagctaagtt 
taaaaaagag 
atattgtacc 
aaagtgtaaa 
aaactccaag 
ctgcgatgag 
ctcctctgtc 
tgcaactggg 
cctttagggt 
gttttttgtt 
taggcaacgg 
ccttgtgcag 
cagtggctca 
gtcaggagtt 
aaaaattagc 
aggagaatca 
ctccagcctg 
aaacaaaaca 
caactcaaat 
taagattgtc 
taggtgctca 
aaattctaac 
ttggcatata 
ggtgatattt 
gacactaata 
tagaaacaat 
ggaggctgag 
tgtgcctgtg 
aaaaagaaaa 
ttcttcttaa 
cattaacaca 
ctaaatacaa 
tctcaaactt 



gtctctacta 
tgcttgggag 
tgatatcatg 
aacaaaaaac 
ttttcaggcc 
tcttaaaatc 
ttttttctat 
aggctggagt 
agtcctccta 
atttttttaa 
gaattcctgg 
caccattttt 
cagcaacaga 
ttattctcca 
ttttgagatg 
cactgcaacc 
aggattacag 
gacgggattt 
cacctcggac 
gtttcttttc 
atgaaaataa 
tataagaacc 
aaggaaggct 
tcactctatc 
ctctgagttc 
ccaccacgcc 
gctggtctca 
attacaggca 
agaggcccag 
gggaggcttg 
ctccagcttg 
aaattagcaa 
tacataggaa 
attttaaaag 
attcggtata 
aatggtaaaa 
gcatgaagga 
gtgaccgacc 
attgcccatg 
tgcctgggcc 
ctgtgcacat 
tttttttttt 
tgttggattc 
aagatttcta 
cacctgtaat 
cgagaccagc 
cgggcgtggt 
cttgaacctg 
ggtgacaaga 
aacaaaaaac 
tgcataattg 
agttccagaa 
taaataagtg 
atgttggctc 
gcctgctacc 
cattacaatt 
tgcccaatga 
tgtcactttt 
gcagaaggat 
aatagccact 
gaaatgaaat 
aatatttagg 
taaatttcat 
cagactacat 
atcttaacca 



aaaatactaa aatttagcag 
gctgaggcag gagaattgct 
ccactgtacg ctagcctggg 
aaaaaacaga gatgccattt 
aaatctaatt tgttcttacc 
tcactaagaa atcatcaaaa 
gttatttatt catttttttt 
gcagtggcac aatcatggct 
cctcagcctc tcaagtaggt 
aattattttt tgtagagaca 
cctcaagcaa tcctccctcc 
tttccagaga tgggctgtcc 
cttacaagga atagcttcta 
cccaagggcc ctggaacctg 
gagtttcact cttgttgccc 
tccgcctccc aggttcaagc 
gcacccgcca ccacgcccgg 
taccatgttg gtcaggctgg 
tcccaaagtg ctgggattac 
tctttaattc . caggaaagac 
taatcttgtc atctaatcta 
agaataaaac ccatctgcca 
tttattattt atttatttat 
gcccaggctg gagtgcaatg 
aagtgatcct ccctcctcgg 
cagctaattg ctgatttttt 
aactcctggg atcaagtgat 
tgagccactg cacccggccc 
tgaggtggct cacacctgta 
ctccagccca ggagttcaag 
ggtgatatag caagaccatg 
gatatatagt catgataaag 
agaaacattt gctgcctggt 
aaattttatt catcaaaatg 
tggtcctctt actagcttaa 
caaaaacagg gcaaatgctc 
aaccctcagg taacaagttt 
catttctcct ttgctttcag 
gctcagcctg actcaatcct 
acccagaaga gtgcaatagg 
cacccaggcc tgtccaatga 
tctttcctgg attttttctc 
cagttcccta tctctaggca 
ttttccactt tctattaaga 
cccagcactt tgggaagctg 
ctgactaaca tggtgaaacc 
ggcgtatgcc tgtaatccca 
ggaggcagag gttgcagtga 
gcaaaactcc atctcccaca 
aaaaacaaaa aaacaaggta 
tgcctttgtt caagtgatgt 
gggccagaac tcctgtcttt 
cttcttgagt gaactcgtct 
taatagcaaa caagatacaa 
cagttgccta gagggatttg 
acagaagaaa acattatgaa 
atataatttt cacagtatgt 
gctgagtgtg gtggtgtgtg 
tgcttaagcc caggagttcc 
gtactccatc ctcggcaaca 
gactgtcact tttgacaagc 
tttagagaac acttgctttc 
taatgtcatg aaatcgtcct 
tggatctgtc tgaaagtcaa 
cgttacaggt gaaaatcttc 



tgcatggtgg 
tgaacccagg 
caaaagagca 
ttttctttat 
tctaggtctt . 
tatttccatt 
tttatgagac 
cactacagtc 
taggactaca 
gagtcttgct 
ttggcctccc 
cgctgctaaa 
ctgtcagata 
ggtctccata 
aggctggagt 
atttctcctg 
ctactttttt 
tcttgaactc 
aggcgtgagc 
agcagttagg 
gattcctttc 
tcacttcaga 
ttatttattc 
actcaatcat 
cctcttgagt 
gtagagacag 
cctcccatct 
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agacgtggtg 
ttgaacccag 
gtgacagagt 
tcacgcctgt 
tcgagaccat 
attagccagg 
gaatggcgtg 
agcctgggcg 
aagatgtcac 
taaatactaa 
agaaaggaaa 
accattttat 
cttttgcata 
ttgtcttctt 
ggcaggagga 
catctctact 
tactctggag 
caagatcggg 
taaaaatagg 
cgggcggctc 
tttccactaa 
cttgggtggc 



ggctgaggca 
agaccctgtc 
ccagctactt 
tgagctgtga 
ataataataa 
gctaaaaaaa 
tgaatttgaa 
ccaaattctt 
aggcttggta 
gggtgagacc 
caggaagcct 
tctcattcaa 
cagagccttt 
agtggcacag 
tcagcctcca 
gatggggttt 
tggcctctca 
tctgctctga 
atctcaaatc 
aaaacaaaaa 
caccagcaga 
gctttgactt 
agtcagagaa 
gtggctcacg 
ctaggaattt 
ataaaaaaat 
ggtaggaagg 
gtactccagc 
tccagctgtc 
ttagatcagc 
cagatccagg 
attccttaac 
tattattatt 
acagagtaag 
tttgattcag 
actgcagcct 
ggaccacaaa 
attttatttt 
atgatcctcc 
agcccaaata 
agtagtgaga 
ccctgcactt 
ctggccaaca 
gcacacatct 
gagatggagg 
gacactctgt 
aatcccagca 
cccggctaac 
cgtggtggcg 
aacccaggag 
acaaagcaag 
attgaactta 
atatgatcaa 
aatgttcctt 
actttttgaa 
cataaaaagg 
ggccaggcac 
tcactggagc 
aaaaatacaa 
gctgaggcac 
ccactacact 
ctgggcgcag 
acttgaggcc 
aaatacaaaa 
tgaggcacga 



ggaggattgc 
tatacaaaaa 
ggaaggctaa 
tcacaccatt 
taaggttcag 
agttccaagt 
atagagctgt 
ggtctagttc 
aagtacaggt 
cccaaaatat 
attttgagaa 
cagctgtctg 
ttgtttgtgt 
tctcagctca 
gagtagctgg 
caccatgttg 
aagtattggg 
agttctgtga 
ctctgtagtt 
aacccagaat 
atttacagga 
ccatcgagta 
agaccagaag 
cctgtaatcc 
aagaccagcc 
agctgggtgt 
ttacttgagc 
ctggacaaca 
ttttcctatt 
cataaaggtg 
tcctagctct 
ctcagtttcc 
gttaggtgcc 
ggagcaatag 
ggtctcactc 
caacttccca 
aaaaaaaaaa 
tatttttatt 
tgccttggcc 
aacattctct 
attatgctat 
tgggaggccg 
tggtgaaacc 
gtagtcccag 
ttgcagtgag 
ctcaaaaaaa 
ctttgggagg 
acagtgaaac 
ggcgcctgta 
acggagcttg 
actccatcaa 
gaaaacagtt 
atgtaagccc 
taattaaact 
attgctcttt 
aaaatatagg 
agtggctcat 
tcaggagttc 
aaactagctg 
gagaatcact 
ccagcctggg 
tggctcacac 
aggagtttgg 
attagtcagg 
gaatcacttg 



ctgagtctat 
ataaaaaatt 
ggtgagagga 
gccctccagc 
aattttaggc 
atataaaaca 
gatgtacttc 
agtggttctc 
tgctggcccc 
gcgtttctaa 
ccactgagaa 
ggaaaagctg 
tttgagacgg 
ctgcaacctc 
gactacacca 
gccaggctcg 
attacaggca 
tttgggattt 
ctctccacgg 
gctgggacaa 
gaacactgga 
acatggaaaa 
tctgcaactg 
gaacacttat 
tgggcaagat 
ggtggcacat 
ccaggaattc 
gagaccttgt 
tccctttgtg 
tcctggcaga 
gtcatttagt 
tcttctgtaa 
aatgagaaat 
atagcacaca 
tcttgcctag 
ggctcaagcg 
aaaagctaca 
tttgtagaga 
tcccaagggg 
agacagtcct 
aataattttc 
aggcgggtgg 
ccgtctctat 
ctactcggga 
ccaagatcac 
aaaaaaagta 
ccaaggtggg 
cctgtctcta 
gtcccagcta 
cagtgagctg 
ttaaaaaaaa 
cctgccaccc 
attgatgcag 
aaactatgag 
tagacttaga 
caaaataaat 
gcccataatc 
gagaccagcc 
ggcatcgtgg 
tgaacctggg 
caacagggtg 
ctgtaatccc 
gaccagcctg 
tgtggtggcg 
aacctgggag 



gagtttgaga 
agccaggagt 
tcacttgaga 
ctgggtgaca 
tagggttctt 
tgaaaataag 
caaaaagaag 
aaactttagc 
tgccaccaga 
caagttccca 
tgcagttctt 
cataggtggt 
agtctcgctc 
cacctccagg 
tgcctggcta 
aactcctgac 
tgagccactg 
tgctgtaggt 
gtatttcagc 
tcaatgtgaa 
aactataact 
cccagagctg 
ccttctaact 
gggaggctga 
agcgagactt 
gtccatagtc 
aaggctgccg 
ctgaaacaag 
ttgaattgtc 
acatcgaggg 
tgctgaagga 
aataggagaa 
gcttgaagag 
gctcttaaca 
gatggagcac 
agcctcccac 
tgccaccaca 
tgggggctgg 
ttgggattat 
ggaataagtg 
aggctggatg 
atcatttgag 
taaaaataca 
ggctgaggca 
accactgcac 
aaaaggccgg 
cggatcacga 
ctaaaaatac 
cttgggaggc 
agatcgcacc 
aaaaatcaac 
tcaagaacta 
cattatatta 
atgatgcttc 
tttttaaaat 
ggatttaaaa 
ccagcacttt 
tggccaacac 
cacatgcctg 

aggtggaggt 

agactccgtc 
agcacattgg 
gccaacatgg 
tatgcctgta 
gcggaggttg 
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cagtgagctg 
aataaataaa 
tctcagcctt 
atcgtcctct 
tactaaaagc 
tattggcaag 
tcccaggaag 
acccattttc 
ctggcaagca 
agaggttaat 
tgaaaaccca 
tttattgaaa 
gagtttagta 
aagaaatcct 
ccaccattaa 
ggaattgcaa 
gttcatccat 
tgcatggata 
ctgcttttgg 
atacgtgttt 
aagtcaatat 
ttacaatcct 
gttattatct 
ggcattgcac 
tttatcaaca 
gctcaagata 
tttttttggg 
atagctcact 
gtagctggga 
actgggtctt 
tcttaaagtg 
tttctgagac 
actgtgatag 
actgggtgca 
tggctactgg 
gctcagtaag 
aaacaagtct 
ttagtgcagt 
tgagtagctg 
gacagggttt 
cacctcggcc 
gcaacaaatt 
ggtctacttt 
ctctgcctat 
tttgtgttta 
tgaactatct 
taagtgctac 
ctgagcaagg 
cgaatcactg 
tggtatatct 
cactctttgt 
gttgaaagaa 
cttacagcag 
cctttttttt 
gtgccatctt 
cttcctatgt 
cttttgtaga 
catatacacc 
gacatggatg 
acaccacatg 
ggggaacatc 
ggacaaatac 
atacctatta 
aaaaaaaaaa 
taatcgactc 



tgatcaggcc 
taaataaaat 
gtgaatcact 
gtgccaccaa 
tcttggggct 
cacgtgatga 
gaaaggagcg 
taagtttgga 
gattgtgaga 
caagcccaga 
gtattattat 
tgaaattcac 
tgttgagaat 
ggaccaatta 
tctacttttt 
tatgtggtct 
gttgtagtat 
tatcacattt 
ctattatgaa 
tcacgtctct 
ttacctgttt 
accagcagta 
gtttttgtga 
ttatttttaa 
ttccttatac 
gcttagtgac 
caagacaagg 
gcaatcttga 
ccgcaggtag 
gacatgttgg 
ttgggattat 
cattgccttt 
agtcaggtca 
gaaatgctgt 
catctgcaag 
atggatgtga 
aaaagtcttt 
ggtgcaacct 
ggactacaag 
cgccatactg 
tcccaaagtg 
ctatagcctt 
tggtacaaca 
ctcccagcag 
tgaactgaga 
cctttttgtg 
agcaccactc 
gaaaaggcct 
gaccataaaa 
atctactgaa 
acaacaaaat 
ccagtgtcct 
ctgctacttg 
tgtttgtttg 
ggctcactgc 
agttgggact 
gagggggtgt 
atggaatact 
aagctggaaa 
ctctcactcg 
acacaccagg 
ctaatgtaga 
ataaaacctg 
aaaaaaaaga 
acagttgagc 



27/132] 

l 

actgcacttc agcctgggcc 
aaaataaaat aaaattccca 
tgtttgactc agagtctgct 
gggcactggt gatgcagcat 
gggctctttg cttgcctatt 
tttatcattc tccccacctc 
cttcactctt ccttctggga 
cactagtgct tttgatgttc 
cctcttccat tatgtgtcct 
actgatcttt gctggagttc 
caatggcctt tgtgttgccc 
ataccataca. atctacccac 
gtactgataa tcaattttag 
gtagttagta tccattcctc 
atctctatag atttgcctat 
tttgtgactg gcttcctttc 
atgagccctt catatccttt 



tatttattca ctcatcagtt 
taatgctgct ataagcattc 
tgggtatatc cctagaagta 
gaagaacagc caccttgtat 
tatgagggtt tcaatttctc 
ttagaaccat cttagtgggt 
agcactttca cctgcatttt 
acagtcaatg aaacaaacat 
agaatgtgag ttaaaacata 
tcttgctctg tcacccaggt 
actcctggac tcaagtgatc 
atgccatcat gcccagctaa 
tctcaaactt ttgggctcaa 
aggtgtgagc cactgtgcct 
ttacccctcc gggctgttcc 
agagtgatga cgaattagag 
caggacatag tatgacaaca 
acagcaatag ctagtgaaac 
tattgggaaa aggctcagtt 
tttttttttt gagacaaggt 
ccacttccca ggcacaagca 
catgcactgc cgtgcctggc 
cccagggtgg tctagaattc 
ttgggattac aggcgtgagc 
gccttcacag cctacaggaa 
gttcttgtag ttataacatt 
gtacagtaga catcagcctt 
gaactgaaaa aattttgctt 
cataaaaatc aatattttat 
cttcctagtc aaagaaactc 
ctaaataaag ctttcctact 
tcttattgga gttacagagt 
gccaagtttt ttttttcagg 
gatattagga tagggcccac 
tttcacacgt aagccatgct 
taccatctgg tgcttcattt 
agatggggcc tcactctatt 
aaccccaatc tcccagactc 
acaggagagt gccaccattc 
attagtccat tttcacactg 
atgcagccat aaaaaaggat 
ccatcattct cagcaaacta 
taagggggag ttgaacaatg 
gcctgtcaag gggtggggag 
tgatgggttg atgggtgcag 
cacgttctgc acatgtatcc 
aaaaaaagaa gaactgcctg 
acggctagga agacttcagg 



acagagtgag 
aattgtcttc 
tcactgctta 
ttcttaagag 
tttgattcct 
ttttcccata 
ttttattcca 
atggacatga 
gaatttcaga 
agttccattt 
ttattttttc 
ttaaaatgaa 
tacaatttca 
ccctgactcc 
tctggatatt 
cttr.gcataa 
tattgttgaa 
gatggacaca 
atgtacaaga 
gaactgctgg 
tccaaagcag 
tacatacttg 
gtgaacttat 
ctcatttgat 
taagagtaat 
attatgatac 
tgaagtgcag 
ctctcacctc 
cttctttatt 
gtgatcctcc 
ggacataatc 
aaccccagga 
gtaaactggg 
ccactttagg 
catatttttg 
atagcttggg 
cttgctctat 
ttcttcccac 
tcatttttgt 
ctgggttcaa 
cactgtgcct 
atggctgtac 
ggggaagaat 
ggttacagga 
acgcttacat 
gaaataatct 
tgcacattgc 
ttgctaggaa 
gagataggtt 
atttgtccaa 
tctctgcata 
cagcctatcc 
ggcatttgtt 
gcccaggctg 
aagcaatctt 
ccccactgtt 
ctataaagaa 
tagttcatgt 
acacaggaac 
agaacacatg 
caaggggagg 
caaaccacca 
cagagcttaa 
agactgggtg 
aaacttacaa 



a^tccgtctc 
tcattcagaa 
ttcactcagt 
aatccaacag 
gcttgaagat 
aacatttggt 
ggcaactgat 
cgactgtggc 
catgttggta 
ggtcatttgc 
ccagaacggt 
aaattcaatg 
ttaccccaga 
aagcccctgg 
ttgtataagt 
tgttttcaag 
taatatcagt 
tgagtggttt 
ttttgtgtag 
atcacaggat 
aggaaccatt 
tccaacactt 
aactcattat 
ccttgcaaca 
tcactgactt 
tttttttttt 
tggtatgatc 
agcctcttga 
ttttgtagag 
catctcagcc 
tcgcttctag 
tagctaccta 
gagggggagg 
tgatatggca 
gtttgcagca 
ttatgaaggc 
tgccctggct 
ctctgcctcc 
atttttagta 
gtgatccacc 
ggcccaactt 
catccaggtt 
gactttctag 
ttcattactt 
tttctattca 
ccttggaggt 
tcaaccctgg 
aagtcaactt 
aatcagcatg 
aagatgttac 
tgctggtgtg 
cctcatcttg 
tttgttgggc 
gagtgcagtg 
cctgcttcag 
ttttttgtat 
ctgctggaca 
cctttgcagg 
agaaaaccaa 
gacacaggga 
gagagcatta 
tagcacatgt 
agtatattaa 
gaaagaggtt 
tcgtggtgga 
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cggtgaaggg 
aggaactacc 
ggctgaggca 
gccattgcac 
aaataataat 
gaaactggta 
gaaaagatat 
tttcttaatt 
tatccaacaa 
aatcggcata 
tccgaactct 
catgtataaa 
gatcattgaa 
ttgtatgttc 
gaaatggcct 
tggcgtactc 
gagatgaaag 
gtcctatgac 
taacaagaat 
aatggcaaac 
aacaagttgt 
aaaaaaaaaa 
aatggcccct 
attcaagatg 
ttgcccaggc 
gtgttgggat 
aggcaatatg 
agggtcttgc 
accaccttcc 
gcatgcacca 
ttggccaggc 
gtgctgggtt 
acttgtgaat 
gcagatgata 
tgcatatcat 
agataaccta 
tattgggaca 
atggggagac 
cccaagacaa 
gagccttcct 
ctaatgattt 
tgctccatta 
ggcctttggc 
gccgagcccg 
cacagagcag 
cgggcgagaa 
ggcagttgct 
tgtaagaaac 
tggtgggccc 
cctgagttgg 
ggtccacagt 
accacttccc 
agcactgccc 
gagaggagat 
tgctgaagtt 
agagaaggga 
gaagtcaagg 
ccttccatag 
ttaaaaaggc 
aagagagctg 
tttacagcag 
tgctgcagcg 
gactcagggc 
atgaggtgca 
accatcagag 



gaagcaaggc 
aaacacttat 
ggagaatcat 
tccagcctgg 
aataataata 
tatgaagtta 
ataaagattt 
ggaaccttgc 
ataagtatta 
gtaaaatggt 
gctaactatt 
atggcaaaaa 
agcatctgat 
ctgataaatg 
ttagggatgc 
ccaaccccca 
aataaagtat 
tctttagccc 
attgaggttc 
taataacttt 
atttcataag 
ccatcaggtc 
gtgattcaat 
agattgtggg 
tggtctggag 
tataggcatg 
caacattaaa 
tctgatgccc 
aggttcaagt 
ccatgtctgg 
tggtctcaaa 
tataggcgca 
tattcattat 
aatgaaggct 
ttcacctctg 
aaaaaaatta 
tgacgtctac 
agcaagcctg 
ccagaaaggg 
gtgagagagt 
agcagcactt 
ggaatgtctg 
tttacatcct 
ccttttaaca 
gggccgcagc 
agctgagaag 
gggcctagga 
ttcagggaga 
cctgaccttt 
ggtggtagct 
ggctggggac 
ctgagaaagt 
ttaactgcag 
gggcaagctc 
attattcata 
atcaaagctt 
ttcaaagtca 
ccccctaatc 
aaaccaggtg 
tcagtggatt 
cgcatcctca 
ccagtgacca 
tcccatcgcc 
gtgatcttga 
ggatgggatg 



accttcttta 
aaaaccacca 
ttgaacccag 
gtgacaagag 
ataataattt 
ccaatattta 
ggtcacattg 
ctgtggttat 
aacaaacaaa 
tacaaatatg 
aaaataatag 
taagaataga 
catttaaaga 
acaggtgtaa 
acaaaatatt 
ctggtttttg 
ctctcaagac 
agttgttttg 
ttaattatgt 
ttgcaaaagg 
attgcacaga 
tcacgggaac 
tacctccatc 
gggacacaaa 
cttctgagct 
agccactgtg 
taacccacat 
aggctggaag 
gattctcacg 
ctcatttttc 
ctcctgacct 
agccactacg 
ttctctaact 
gagagacatt 
agtctgagat 
aaatcaaatt 
gaggaacctg 
ccaccacgag 
gcctctgccc 
ctgtgtgtct 
ggcactgttt 
ctcattccta 
gcagctacgc 
agtagcatgg 
ggctgtgcat 
gagcagtgat 
cttaggtccg 
agctggcctg 
gtccccaccc 
cctacctctg 
ttgcttctat 
gggctgtcac 
aaacagaagg 
acctttactc 
aatgtccaca 
aaaaataacc 
aactctgaaa 
tataccctcc 
ttatttcaaa 
tatgcactct 
tgcggtctta 
ggcaacccgt 
agcaaaatgt 
gccatttacc 
aaggagattt 



caaggcggca 
tcaggtgcct 
gaggcagagg 
caagactctg 
ggtgaaattc 
tgtctgtaac 
tatttcacca 
atatgcgttg 
tacattctta 
gctttgaagt 
aagtttctta 
aacctcagag 
taaatgatca 
ttttgttgtc 
gcagcaaaat 
tgacatcaga 
agactcaaag 
cacatggagg 
aaaaaaattc 
aaactaatac 
aacaaaatat 
tcactcgcta 
tggtctctcc. 
gcctaaccat 
caagcgatct 
ctcagcctgg 
ctaacaactt 
gcagtagcat 
cctcagtctc 
tatttttagt 
caagtgatgc 
cctggcccaa 
ctatgagatt 
aagacagaga 
tcttcatcca 
gctataatca 
acagtgcttg 
ccctagctcc 
tctgtcgcca 
ttatttctct 
tgtctcagat 
accgcagtgt 
aggctccttg 
gtcattcccc 
ccggtgctga 
ctcaaaaatg 
tagtctgttt 
tcagctcacc 
tgagactgcc 
agcctcttcc 
gaatgacata 
ttcctcaggg 
cgccgataca 
agccctgacc 
agactccaaa 
ttcccaaggt 
gatgtgtgct 
tgctgccctg 
attttattta 
ggtgaaccta 
acaacctgac 
ctcctgggct 
aaatatgaaa 
ttctttcatg 
gtaccattca 



ggagagggaa 
gtaatcccag 
ttgcagtgaa 
tctcaaaaat 
ttcaacagac 
catctgcagt 
caggcccctc 
tttttttatc 
tttgtaggcc 
ctaacaggat 
atctctctaa 
agtaggtgga 
ttcagcacag 
atcaccattg 
gtctcagtat 
tgtgaaccac 
atccttgaca 
tactcactaa 
aacatactta 
tttgttgaaa 
taaactccat 
ccataagaac 
cttgacaggt 
ataatggggg 
gtccgctttg 
caattttttt 
ttatttcttt 
gatattggct 
ctgagtagct 
agagatgggg 
gcctgcctcg 
acacatatta 
gtatttttta 
acagtgagac 
gagagatctg 
cagtgcctgc 
gcacacagca 
accatcacta 
aagctcctct 
tgctgttatc 
cacaatcagc 
tttccacaca 
gccaggagga 
gctagaggct 
accttctctc 
gaatgggacc 
gccagaactg 
aaggaaggaa 
atgtagctcg 
caccttcctc 
tgattgcctg 
tcagcatcac 
gtgtgacaca 
ccacacccag 
ggagtcttat 
catatagcca 
cttcccccca 
tctcttttaa 
aagttgagaa 
aattggaaaa 
ccagagcagg 
gttttctacg 
tgtctttttt 
gccaaccaca 
gaagggataa 



tgaatgcagg 
ctacttggga 
ccaagatcgt 
aaaataaaat 
ttggctaact 
ttatacactt 
ctaagattta 
acatagtaga 
agacagaaca 
tgagtttaaa 
gctcagactc 
agaactggat 
tgctttgaca 
ttgttattta 
tcttgttctt 
agcaaaggaa 
gtagggctct 
atgtttttga 
aaagctacta 
attcttataa 
tattaacata 
agcatgggga 
ggggattaca 
tttcgtcatg 
gcctcccaaa 
taaaattgga 
tttttgagac 
caatgcaacc 
gggattacag 
tttcaccatg 
gcctcccaaa 
tataccacag 
ttcccatttt 
tggttctgcc 
caacctcacc 
ctcatagggc 
agaccttgat 
aatgacttgt 
ccataccaca 
cacaagtgtt 
ctgaggtccg 
tccttctgat 
gcccggaggg 
caagagtcct 
tccagggagg 
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tattaagttc atgcttatgt agttagtaaa aacaagaaag caattaacat acaaaccatg 132600 
atggtggtta aacttgcttc agtttgtgtt ttttaaaatt tgaaagtgag aaatacagct 132660 
cgaagtcagc tcatattttc agtaagtact gatgaggatg tactggccct attgactacg 132720 
ctgaccccat taaaatattt gtgagtctaa aggttcatat gacgctgttc cttcactcta 132780 
gcaacaggcc atacatgtct tacataggga ctctgttcaa ttcattaata cctcctgaag 132840 
tgctcaacat cgtggttcat ttatagtaga tactcaatac atactccatt aactgaattc 132900 
taagataaac tgtctgttac tgacagaaat tttcacttaa gggagtctcc gtggctgaag 132960 
gcaattttga aatcctgtaa aagaacccac tcctctcccc aagtaatgaa gtttgtcagt 133020 
ttcaagcctg taataaggta ctgacttaaa attaattttc taataataca gtactgctat 133080 
gtatctaatg tggggttagt caatgatagg aaaaaaacat aagacagagt cacatttaaa 133140 
aatgtgtgct taggtgcatg gtgacacctg cctgtagtcc agctattcca ggggctgagg 133200 
caggaagatc ccttgagctc acgagtttga. ggctgcagta agccactgca ctcagcctgg 133260 
gcaacagagt gagaccctgt ctctaaaaaa aattcgtttt aagtgtgctc aggacataac 133320 
aggagccgct ggtaacatgc catttccact gtgaatatgg taaggacaga atccctgtct 133380 
ctaggccctc ttccactagt caatctcatc atcaccatca aggccaacat tggtattctc 133440 
tcctctgaga caaagtcttt gacattttct atactatact atgtcttcct ctccccaaat 133500 
qcatatacaa ataaaatttg aatgcttctt tctccattta gtgtaatttt ttttataaca 133560 
tagacccaat tttcaaaccc cacaatggtg gattttattt gatgtattgt aaaaagcgct 133620 
ggattgaagt caaatggctt gggagaccta aattctactc ctgcctgtac catgaaagag 133680 
acaaatccca aggctttgca gggcttcagc ttccttgttt gtagaataaa gaattataaa 133740 
atcatctctt ttggtcctac tgggcaataa aaagctatga ttctaagcct gttccctttt 133800 
ctcacctaag aatacaaatt tgatacaaag aggccgcaga atgtgtcaaa cactccctgt 133860 
tgcctggaat tctctcttcc tttgggttca gggataaagg tatgttattt cttaagtctc 133920 
cctttgcttt cttctgcttg cctcgtaaat atttttccat cttggcagtc ctacatgtct 133980 
tctcactcta catgttttcc ctaggtgatg tgacccagcc tgtggcttcc actgccatcc 134040 
acacacgtcg ctgcctctct ccacatcagc atcgcaacta tctcctggaa gctttccaag 134100 
tgctgaacta cagtaacctc aaccgaactg ctgttcattc accccacagg cttgcccctc 134160 
ctctgcatct ttgtgagaac ctgagagtca tcctaaactc ctccttccac ctcactcccc 134220 
acatcaaatc gattaccaac ttgtgctgat tttatcttca aatactctcc agaattgtcg 134280 
ctgtcatgga ctgaatattt gtgttccccc aaattcatat gtcctaatcc ctgatgtgac 134340 
tgtatttaga gacgtgacct ctaaggagta attaaggttc agtgaggtca aaggtggagc 134400 
cctgatctga taggatcagt gtccttataa gaagagacta gagctgggca caggggctca 134460 
cacctgtaat cccagtattt tgggaggctg aggtgggaag atcactcaag gagaggagtc 134520 
tgagaccagc ctgggcaaca gagtgagact ccatctctac aagaaaataa aatagtcaga 134580 
cacagtggta cacacctgtg gtcccagctc ctcaggaggc tgaggcagga ggatggcttg 134640 
agcccaggaa tttgaggctg cagcaagcta tgatcacacc tctgcactcc agcctgggtg 134700 
acagcatgag acccagtctc tttaaaaaaa aaaaaaaaaa aggccatata tagcccagaa 134760 
gagcgtcctc accaaaaccc aatcctgata gcacctggag gacttccagc ctccagagct 134820 
gtgagaaaat ttctgttgct tgcaccgccc agtctgtggt attttgctgt ggcagcccaa 134880 
gctgactcat cagtgacctt ctctctgtta ccgcagagta gctcatcatc ctctcttccc 134940 
tagagtccag ccactctctc acatctacct acctagcagt atcactgtgg gttagagtca 135000 
gatcactgcg gattaagtcc tcattctgcc actgcctgtg taaatctgag caagttactt 135060 
aatctctctg tgtgtcagta acctccctgt gaaatgaggc taataatagc agggttgttt 135120 
caacaaggcg atacatgcat aatgcttaca acacagcttg gcacattata agcattcaac 135180 
gaaaagtgag ctactattat ctcatccgtt atcagaataa accacctaag ccacaaggct 135240 
gcccacatca tcctcatgtt . ttaaaacact tcagtgggct ccccaccatc aacaggataa 135300 
agtccaagct tccttagcat ttcttagagg ctccatatga atccccaagt tccactacag 135360 
gaacacaggt gaactttcca ctccaacctc aggctccttc gtgtcactcc tcatccacat 135420 
ggaggtaagc agcaagagac tccgtgcagt tcctggtggt tccctgaccc tcaggcagac 135480 
tctccccagc cctctgcctg caacgtcctt gccctttgct tcccttggcc agctcccatt 135540 
cattctcctt gattctgctt ggaagtttcc ctctcaggaa ggctttatga accttagtgt 135600 
aggttatgaa cccatctttg ctcctttcat accttttgca agcctttatt tattatgaca 135660 
cttaaccatt atcatactga agtgacctgt tggtgtgtct ttgttcccca ctagacagaa 13 572 0 
aactcaagat cagagaccag ttcttgttct tttttttttt tttttttttt ttttttgtat 135780 
cacagtgttt agcagcctgc tatatggtaa atgtcagtaa atgttccaca aactgaatgg 135840 
aattgagctc tggaatctag accatctttt ccatacccat cactcctgtc ttagttgaag 135900 
tccttatttc ccatttgaag caatgcaaag gatttcctaa ctctaatctc tcttttcttc 135960 
acaccatcct ttaaacagcc gacagaatgg tcatcctaaa gcacatatat cctatcttac 136020 
atatcctaga ttcggaacct ctctgggctt ctcaccatat aagaagaaag tctaacctcc 136080 
ttagcaaggt gcataggtct tcaatgggct ccacctcact tctctatata tacctatact 136140 
cttqctacac taaacttctt tcttactgtt gctggaacaa gttcaacgct ttcaaacctc 136200 
cctaactttg catatgcagt tcattctgtc aggaatgccc ttctctctta tgcctgggat 136260 
attctcattc attccatatg acctatttca taagtcactc cttaatgaag cctttcttag 136320 
atatccactg gggcaatcag ctgcttgctc ctgtttccac agcacattgt tcacacagat 136380 
agcacaggac ttaccacaag ttattataat tttgtctgtc ttgcccattt gaatccaagg 136440 
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gcaaggacgg aatcattctc atctttgtat gtcctgggaa ctagaactgt a^ctgagaca 136500 
taataaacac ttgatatgtt tgtaattttt aaataagtta atgaacggaa tngctagaaa 136560 
aagtgagaag aaactctggc ttactgtata tcatactgtc atactaaaaa tatatactga 136620 
agacagaatc acattatatc atcacttttc acgctatagg ccatgatcca ttatgaaaaa 13 6680 
gaggatagta aaaaaatcac agggcacaat ttttgtttct gtcacacaca tgtgtacctg 136740 
tatattggac tggaatgtaa aacgcatgtt ccattgtaga acgtggtttt aaaagaggct 136800 
tggaaaacac tgcatatggt catttcttag tttagtacaa tttattattt tcgtaataac 13 6860 
ctcagctata atataagtct accatgaagc attttgggga gattaaatga gatgtgaaaa 13 692 0 
gtaaatgtgt tagatagact gaattcatat catagcttgc tctgatactt tacaaaacat 13 6980 
ttaaccttac ccacaagttt tagtttcctc actaaagtca ccctgaggac agtaatggga 137040 
tcttcctcac agagtattgt gaggaataca taagagaacg tacgtaaatg cctggcactt 137100 
agtatttatt caataaatct tagcaatgat gatgataaca acatggtacc tggcacataa 137160 
gagagttaaa aattagtttc ttcagtcaaa tgtgcttaca ttgatagttg atactaactg 137220 
gggttaaaag gtcattgctg gcatctcaga aagatagatt acagtgaaat aaaaaatgac 137280 
tactgcttaa aatgaatgaa gacttattta caaagtcatg ttcatctggt acaataatga 137340 
agtcgctcaa ttgggagaaa atgacaaata atacaagtga atatacaatc ttacttaaga 137400 
cgaaagaaat aggacaccag gctaactatc agtctcctaa accacaactt tatttctgat 13 7460 
acaaagagac agtgagacaa tcagggcttc cctcaaataa attacttaat ctctcttcaa 137520 
ttcagttttg catctgtaaa tataaataac tacaatttca cagtatttcc atttaaaaag 137580 
ttctagtgca acatcagaaa caagaactta gtaggtgttc aaaaagaaat ataagttctg 137640 
ctttgttagc cagcaaatag ttgcctgttt ctagccctca cttcttttct cctaaatccc 137700 
tatattgcat ttatttaact taaagtgctg gatgtggcac tacgagaaag aaaaagatat 13 7760 
ttggtaatct tgttaaaatc attagacatc ccaggctatc tggaatcacc ttgggctcac 137820 
agttagacat cagctatggc ttgttttatt taaaaattca tccactgatg catgataatg 137880 
gaattcacag gagagcaatt taccaaaaaa aagaaattta ttgatttata atgtgagata 13 7 94 0 
ttaatttagc cacaaatatt tattgagcat ctcctacatg ccagggaatg gactatatat 138000 
ggcaggaaaa cagataccaa tcatttatat caggcatttt tttctaatag aaggatattc 13 8 060 
gcaggagaca atgcatagca ccatgccttg cacgtaacag acatttaata actattagtt 13 812 0 
gaataaaatt ggagactaga atgatacata aagaggcaag aaagagcaaa gataagcctt 13 818 0 
tctgagaatt tctatcatgt tttgctcaat agcttgtctt tatccactgc ttgtattttt 13 824 0 
ccatgtagct aatcctcatt ggtcgttaga attgagacac cctttccttg aaatcaggag 138300 
ctataggagg ccattcttcc tactgggcat tttctttctg ggacagggtc tcactctgtc 138360 
acctaggctg gagtgcatca tagctcacta taaccttgaa gtcctgggct caaggaatcc 138420 
tcttgccaaa gaggtgggat tacaggcatg agtcaccatg ccagcctatt tggcatttct 138480 
actgtagaca aagcagactt acagcagtag gtctacctgc ctaatacaaa aagaaaaaaa 13 8 54 0 
agaattttaa caaacaaatg agggaatcag atccagaaag tgattcttat aacttagatt 138600 
acttagagta gatctataat ctgctctaga tccactgcat acagtgggcc cttcttatca 138660 
tattccataa atagcacttt tctcagccca gcttttgatg atagctgaac agactaacag 138720 
tttgtctaac aaaggctaga gaaggggata gcaaataatg gcccacaggc tgaatcctgc 138780 
ctgctgctca tttttgcaaa gttttattag aatacggtca tttccactca ttttcacact 138840 
gtcaatggct gcttttgcgc tacagcagca gagctgggtg gttggggcag gggtcacatg 138900 
gctaacaaag actaaaatac ttatcatctg accttttaca gaaagtttgc tgatccttgg 138960 
agtgtacaag tattctatat tgttgattaa gaacagaacc acaagtatta gaagttagac 139020 
cagcaggtgg taaagctgat catctactaa tataatggaa attggggttc ccaatcagga 139080 
ctcttgcttt gatagaaggc catcttaacg aggagggaga cacctgcagg caaagtcaga 139140 
attttctgca ggaaaagttt tgagtccatt tccccttgtg aacaagtgct cagctatgca 139200 
tttcatcttt agtaaccatg cttctatacc tggttctcct tggcaaagat ttctttcttc 139260 
agtaagtctc aagactttct gggaaggtag ggagatatgg gggtaaaagt gtcccaggac 139320 
ttactgaagg aagtgtttta tgattatctg atagaatcac tgtatcatgg tagagaaggc 139380 
aaacagaata taatctgaaa atagaggtga gggtgaacaa atgggcacta aaagtgaact 139440 
cagcatcagg aaggtagcaa aacaagacat cagtcaaaga tatggggtga ttcagaccta 13 950 0 
aggaagattt aatgtgggat gtttccgtgt gccaggagct ggacacttaa gcaagaggag 139560 
atccaggaat gttgctaaaa ccatggcctc catactttat tggaattagc acaacttatc 139620 
cttgtttctt tcattttgca atcaaaatct ttaaaaacac attatttaaa aatacattat 139680 
tttaaaagct agaatgaaaa ttatgatatc atttaggtgg tttaaaaaac atccaccagc 139740 
cgggcgtggt ggctcatgcc tgtaatccca gcactttggg agtccgaggc gggcagatca 139800 
cgaggtcagg agattgagac catcctggct gacacggtga aaccccgtct ccactaaaaa 139860 
tacaaaaaat taaccgggcg tggtggcggg tgcctgtggt cccagctact cgggaggctg 139920 
aggccggaga atggcatgaa cccgggaggt ggaggttgca gtgagctgag atcgtgccac 13 9980 
tgcactccag cctgggtgac agagcaagac tccatctaaa aaaaaaaaac aaaaaccatc 140040 
caccaaaatg ggaagaagtg atgaaaaatt acagtccaag aagaagggcc atagctgttt 140100 
aaatcaattg gtatatttgt tatctaatat aaccccacgt aacgacaggt atttaacaaa 140160 
tgtttctgct gaatttgacg attccatttc ccttacatcc catatgcaat ccatcagcac 14 022 0 
cccacatcca acccatcagt acatcctgtc agcattggct cccaaatata acctaaatct 140280 
aacacatatc ctactatctc tgctgctaca actttagtct gaaatctcat aatctcccac 140340 

FIG. 6J2 



BNSDOCID: <WO 200403574 1A2J_> 



WO 2004/035741 



PCT/US2003/032556 



43/132 



ttgtactact 
actgatctat 
tggtcttgaa 
ttcaagtatg 
gccccttcct 
tgatggttca 
gccaggagct 
agaattagct 
aggatcactt 
cagcctggat 
gcaaggtggc 
catgaggtca 
aatacaaaaa 
gaggcaggag 
tgacagagcg 
aaagaaagaa 
acttgaacct 
ggagagagtg 
aagaaagaag 
caaaataaaa 
aaggctcaaa 
gattactcca 
cctacctcag 
ataatcttag 
tctctgctac 
cttagtatgt 
gagactgttt 
ttaataaaaa 
tcagcaaaat 
atttaaataa 
gatagcttct 
tagacagaat 
gttcacgcct 
gaattcgaga 
tagctgggta 
ggactgcttg 
agcctgggct 
gcatgcacct 
aaggtagaga 
cagagaccca 
ccaatgcatt 
gttcatgctt 
gaattcaaga 
tggtggcgca 
cctgggaggt 
catctcaaaa 
aaatatcttt 
tcactcccat 
gggaaaaaac 
cacaaaactt 
atctggcatc 
gttcatgctg 
ttaagagact 
actgcagcct 
atgcacagct 
aaacactctc 
ctatcagctt 
gtttttttct 
atactatctg 
ttttttgaga 
tcactgcaag 
gggattacag 
ttcaccatgt 
ctcccaaagg 
ttgacatatc 



gtagatgact 
tttttttttc 
ctcctggctt 
agccactgtg 
tgattaaacc 
tgcctgtaat 
caacatcagc 
gggcatggtg 
gagccctgga 
gaagtgagac 
tcacacctgt 
agagatcgag 
ttagctgggc 
aattgcttga 
agcgagactc 
gaaatcctta 
aggaatttga 
agaccttgtc 
gaaaggaaaa 
taaaataata 
taatctcatg 
tctttcagcc 
aacatgtgca 
ctcaaagagg 
attattccaa 
gcttgttgcc 
cattcctgta 
tttgtttatt 
gaacactttg 
aatatttact 
aaaaatgctt 
gcactgaact 
gtaatcctag 
ccagcctggc 
taatagcaga 
accccaggag 
acagaatgat 
gtagtcccag 
ctgcagtgag 
gtttcaaaaa 
gctgaaatgt 
gtaatcccag 
acagcctggc 
tgcctgtaat 
ggaggttgca 
aaaaaaagta 
tttaacatca 
gaatacacgt 
tgtcctgtca 
ctcaggagtt 
ggttctcagt 
ccaaatccag 
gggtcttgct 
taacctccct 
atgcctggct 
aacttttaag 
ctccttatct 
ccccttactg 
ttgaaacact 
tggagtttcg 
ttccacctcc 
gtgtgtgcca 
gtccaggctg 
ttgggaaaag 
cacttggact 



ctgaatgagt 
aattttttgt 
caagggatcc 
cctaaccctg 
cttcaatgaa 
ctcagcactt 
ttagacaaca 
gtgcacctat 
ggtcaaggca 
ctggtctcca 
aatcccatca 
accatcctgg 
atggtggcat 
acccgggagg 
tgtctcaaaa 
gtcctgtctt 
ggctccagtg 
tctaaagaag 
gaagagagag 
aataaataaa 
ccaactaagt 
acaagacctt 
ctttttcttt 
cttttcttga 
tttattttct 
tttccccaac 
tcatcagcac 
gactagctat 
aaatgtaatt 
attttggtca 
acaattaaca 
cttcttcatt 
catagtggaa 
caacatggca 
catctatagt 
attgaggttg 
acctcatcta 
ctactcagga 
ccctgggtag 
aacacaaaaa 
taaatccatt 
cactttggga 
taacacagtg 
cccagctact 
gtcagccaag 
aaaagtatat 
caaagctctg 
atgtaaacag 
ctgtggtctc 
gcttgtttcc 
actctccact 
cagacacctc 
ctgtcaccca 
gagttcaaga 
aattactcaa 
aaaccctgtt 
gacctctaaa 
tactgctcct 
gaaatcactg 
ctctgttgcc 
tgggctcaag 
ccatacccag 
gtcttaaact 
atatcccaat 
tttaataggc 



cttcttgctt 
agagacgggg 
tcccacctca 
actgatcttt 
ttcacattaa 
tgggagacca 
tggtgaaact 
agtcccagct 
gcagtgagct 
aaaaaaaaaa 
ctttgggagg 
ccaacatggt 
gcacctgtag 
cgaaggttgc 
aaaaaaaaaa 
aactacttga 
agctatgaca 
agaaaagaaa 
agagagagag 
cccaaatcca 
ctctgaacag 
tttatcttcc 
tctctgactt 
caacttagcg 
ccatagtaca 
ctcctaaaat 
ctaagacagt 
gacacatttt 
aattactgat 
accagaattc 
caattttatc 
aataaaaagc 
ggccgaggag 
aaaccccatc 
cccagctact 
cagtgagccg 
aaaaaaaaaa 
ggctaaggtg 
cccgcgccac 
acagaaaaca 
ataaagaaaa 
ggccaaggtg 
aaaaatgcaa 
cgggaggctg 
atcgaactcc 
agttgattct 
atatctgcag 
gctctataca 
caacccttgg 
tcttgatcca 
aaaactgctt 
ctgttttcta 
ggctggaatg 
gatccttcta 
tctttaacat 
attttcctcc 
tgttaagaac 

gggcgatgtc 

gttttttttg 
caggctggag 
caattttcct 
ctaatttttc 
cctgacctca 
ctttttccta 
atctcaaact 



ccattccaca 
tcttgccatg 
acctcccaaa 
ctaagcataa 
gcaaacaacc 
agatgggagg 
acatctctac 
actcgggcgg 
gtgattatgc 
aaaaaaaaaa 
ccaaggcagg 
gaaaccccat 
tctcaggtac 
agtgagccaa 
aaagaaagaa 
gaggctgagg 
gcaccacggt 
agaatgaatg 
gaagaaagga 
acttctttac 
ctccttccat 
ttttaccagc 
gaatctcctc 
aaagtattta 
tttcagcaca 
gtcagcattc 
tcctggaaca 
acttatataa 
ttttgcagta 
ttacattgtt 
tagcaatatg 
aatccaggct 
ggaggatcac 
tctataaaaa 
caggaggctg 
tgattgtgtc 
aaaattagcc 
ggagggtcac 
tgcactccag 
aaacaaacaa 
gtacaggggt 
ggcagatcac 
aatacaaaat 
aggggggaga 
agcctgggta 
gcagggactt 
gtttatgact 
atctacaatc 
cccatttctt 
cttatcttta 
ttatgaaggc 
atttttttta 
cagtgatgcc 
cctcagctgg 
agctgataat 
tacattttta 
attaacaaag 
aatcagtccc 
tttttttttt 
tgcagtggtg 
gcctcagtct 
tattttagta 
ggtgatctgc 
tgatttctta 
taatgtgttc 



cagcatccat 
ttgcccaggc 
gtgataggat 
atctaataat 
tggccaggtg 
atcacttgag 
aaaaaataca 
ctgagctggg 
cactacactt 
aagaagcagg 
cctcctggat 
ctctactaaa 
ttgggaggct 
gattgcctgg 
agaaagaaag 
gaggaggatc 
gctctggtct 
aatgaacaaa 
aggaaggaaa 
cctaatcaac 
tctattgcca 
caaacacaat 
cacccattat 
tcccagtcat 
taaagatttc 
cttgagggca 
taccaagtac 
tttcattttc 
ttttctaatt 
ttagcaccca 
tatttatcac 
gggtgcagtg 
ttgataccag 
acacaaaaat 
agaggtggga 
actgcactcc 
aggcatggtg 
ctgagcctgg 
ccctgagtga 
acaaaaaaac 
gggcatggtg 
ttaaggtcag 
aagccgggag 
atcgcttgaa 
acagagactc 
aaaaaagtat 
aactactagc 
ccagactaag 
tcctcttgac 
gcccactcca 
catcaatgac 
ttgttatttt 
atcatagctc 
gactacaggc 
tccctccttg 
gccagttctt 
actgaaccta 
attgctttag 
tttttttttt 
caatctcggc 
cccgagtact 
gagatggggt 
ccaccttggc 
attgatctac 
aaaataaacc 



140400 
140460 
140520 
140580 
140640 
140700 
140760 
140820 
140880 
140940 
141000 
141060 
141120 
141180 
141240 
141300 
141360 
141420 
141480 
141540 
141600 
141660 
141720 
141780 
141840 
141900 
141960 
142020 
142080 
142140 
142200 
142260 
142320 
142380 
142440 
142500 
142560 
142620 
142680 
142740 
142800 
142860 
142920 
142980 
143040 
143100 
143160 
143220 
143280 
143340 
143400 
143460 
143520 
143580 
143640 
143700 
143760 
143820 
143880 
143940 
144000 
144060 
144120 
144180 
144240 



FIG. 6K2 



RNSnnniO: <WO 200403574 1A2 J _> 



WO 2004/035741 



PCT/US2003/032556 



44/132 



tcgtgacttt 
atattcatat 
gaattctttt 
tactttgtag 
ttaaaactag 
taaatcagta 
caagggattt 
taccatcaaa 
ggagtctcac 
acgctacagc 
tacaggtccc 
tgtatgaatg 
aaataacttg 
ctcctaatat 
tagccaagca 
caccccatca 
aaagggtaac 
attacaatac 
gtgagaatgg 
ttatgagcca 
gtctatttat 
actgccaaag 
tagaaaacaa 
aattatacat 
gttagattct 
atcccaaagg 
tacaatatat 
gaaatcttcc 
tttgatgtta 
tgaaagcatt 
taatcccagc 
cagcctggcc 
gatggctcgt 
ctgggaggcg 
gagcaagcct 
atgatatata 
tttgagacgg 
accacaacct 
ggattacagg 
tctccatgtt 
ctcccaaagg 
atgcattagg 
gtggaggggc 
tatatttaga 
tacagtcaga 
ataaaggcat 
gcactctggg 
ccaacacagc 
cacacctgta 
gcagaggttg 
actctgtctc 
aacaggactg 
aatagataag 
agattactta 
ttacttaaaa 
cttctatatc 
tagaatatag 
aaatttattt 
tagagactgg 
atgttgccca 
cgcaaagtgc 
agccacgtgc 
tgtgagcaaa 
tgatctgaac 
tattaagaat 



ccctcccaaa 
attgaataaa 
ctcactagtt 
gattattatt 
ggcttcctct 
ctggtgtcaa 
tcccatctta 
gttggaattt 
tatgttgccc 
atcctggcct 
tgccaccaca 
agactagtgg 
gatttgtatc 
agttcattac 
aatgaactac 
ttatcaacaa 
agagagatat 
tccttctaga 
aaggctcttc 
aacaaattcc 
catattattt 
aggaaataaa 
gaaaccataa 
acgcactaaa 
gaaaattaaa 
ataggcaggt 
gtaaaaactc 
tctgcagcgg 
agatagtgct 
agaaatagaa 
actttgggag 
aacatggtga 
gcctgtagtc 
gaggttgcag 
ctgtttaaaa 
tggcctctaa 
agtcttgctc 
ctgtctccca 
catgtgccat 
ggtcaggctg 
gctgggatta 
aaactaaggc 
tagaattcaa 
gtgaagtaga 
agagaagaca 
aatgccaaaa 
aggctgaggc 
gaaaccccat 
atcccagcta 
ccatgagcca 
aaaaaaaaaa 
gctgaaaatg 
aaaggagaga 
cgttggttac 
caaagggctg 
tgcactgtcc 
ctacgacaac 
ttaatacagc 
gttatgagac 
agttagtctc 
tgagaataca 
gggtagtggc 
gaaatgacaa 
ttgtgtcccc 
ttggggcttt 



cctgtcccta 
tgtttgttcc 
attataatta 
ttttaaacag 
tgtgctccct 
agaaatcata 
tatagtaata 
taaattagag 
aggctggagt 
caagcaattc 
cccagcagaa 
ggtccttaac 
taccagcatg 
aatgctaaat 
ttattctcat 
caacatgata 
ttctgaggaa 
agctcaatac 
ttcaaactat 
tacaaaaatt 
aagaaacaaa 
gagcataata 
tgttaaaaat 
gcaaagataa 
ataatcagga 
ggatcatgta 
ggagacagga 
gggaaaaaac 
tggacacaaa 
gataaaacac 
gccaaggtgg 
aaccccgtct 
ccagctattt 
tgagccgaca 
aaaaacggta 
ttgtaaagct 
ttgttgccca 
ggtttaagcg 
catgctcagc 
gtctcaaact 
caggcgtgaa 
tcaacaagat 
aatgagacct 
tgggttgaag 
tatatggaaa 
tgacagaggc 
aggaagatca 
ctctactaaa 
ctcaggaggc 
agattgtgcc 
aaaggaagac 
tttcttgcac 
gagaggtggg 
tcaggctggt 
taaggtagca 
aataaggtgt 
cgagaggctg 
actttaaatt 
tggctaattt 
aaactcccgg 

ggtgtgagtc 

taccatactg 
gccgttcaat 
tcaaattcgt 
aggaggtaat 



cctccctcaa 
cccaagtatt 
aaatgtaata 
ggaccaacaa 
caggactatt 
atctcacaac 
aaattttcag 
gtagtcatct 
gcagtggcta 
tcctgcctca 
atatttagct 
caagattcac 
ttctttgagg 
actaagatgt 
agggctatta 
ggatttcctt 
caaactggta 
ataatgacta 
gcaaaatgaa 
accatcatat 
catttattga 
tctattctta 
attacatagt 
cataatttat 
aaaacttcat 
gaacagggga 
ctgagcgtga 
agaataatgg 
agatcttaaa 
aattaggccg 
gtagatcact 
ctactaaaaa 
gggaggctga 
tcgcgccact 
aaaataaata 
gaatgcctag 
ggctggaggg 
attctccagc 
taattttgta 
cccaacctca 
ccaccgcgcc 
taaagctgtc 
gcttgactcc 
aaatatttag 
cctaaatttt 
tgtgcatggt 
cttgagccca 
aatacaaaaa 
tgaggcatta 
actgcactct 
tcgagggcta 
ctgataaaaa 
cagtgagagg 
ctctgaatct 
ctgtccagca 
agctgctagc 
aattttaaat 
ttatttttaa 
ttgtattttt 
gctcaagtga 
accacgcccg 
cacatgcaac 
gctgttagag 
atgttgaaat 
ttggttttga 



taactaatat 
tgttgctata 
tttattttct 
taaataactt 
tctttgtaaa 
tttataaata 
ctgtgccatg 
ttctttcttt 
tttgcaggca 
gcttgccaag 
ttctgaattt 
aggattttta 
tacaggtatg 
gatgctcaca 
taattaacaa 
ttatcttgaa 
atgagggagc 
atctctggaa 
tcaatcagca 
gctgtcatgc 
agatttatca 
gaaaataaca 
aacacagaaa 
aaattatgag 
gaagatgaga 
aaggagttcc 
aatgttaatg 
gaaactgcat 
gttgagtcaa 
ggtgcagcgg 
tgaggtcaag 
tacagaaatt 
ggcaggagac 
gcactccagc 
acatttacta 
tttaccactt 
caatggcacg 
ctcagcctcc 
tttttagtag 
ggtgatccac 
cggcctatca 
tagggtcaca 
taagcctgta 
gaggtgaaat 
cacacagtaa 
ggctcatgcc 
ggagtttgac 
attagctggt 
gagtcacttg 
agcctgggca 
gaaccctgaa 
tcttgaagaa 
agaccaccct 
gattataaat 
gcactttcta 
acatgtggcc 
ttaatttaat 
attttaatct 
ggtagagacg 
tccacctgcc 
gcctaaactt 
tgtaagatgt 
aatgaaattc 
cttaatcctc 

gggtggagcc 



tatcattctt 
aatttatgaa 
ttaaaaactt 
ctctacttga 
aacaataggc 
cagcatgtgg 
gctaaaagtt 
ttaaagaaat 
tgaccacagc 
tagctgggac 
ctcaagtgtg 
gtgatttatt 
tcttttatat 
cactacagaa 
attcttgtat 
gagtctggaa 
tactgtgtcc 
aaaagcaagt 
gtgaacaaat 
atgtctgcca 
tgtgctcagc 
ttaacacaaa 
gacaatgtat 
gtacagaata 
tctgggctgg 
tgatcgggga 
ggacagtaaa 
ggttaaaagg 
aagagtacaa 
ctcatgcctg 
agtttgagac 
agccgtgaat 
tcgcttgaat 
ctgggtgaca 
ttgttttctg 
tttttttttt 
atcttggctc 
cgagtagctg 
agatggggtt 
ccgcctcagc 
ttcttatttt 
aagattgtaa 
ccatttctac 
ttcaaaagtg 
agtgtcaata 
tgtaatccca 
accaacctgg 
aatggtggta 
aacctgggag 
acagagtgag 
attgggaatg 
gaatgcttta 
aagtaatcag 
gaaatagaga 
tgatggaaat 
actgagtact 
gaattcaaac 
attatttatt 
gcgtttcacc 
ttggcctccc 
aaatttaaat 
agaagtcaga 
aaggttccaa 
aatgcaacag 
ctcatgaata 



144300 
144360 
144420 
144480 
144540 
144600 
144660 
144720 
144780 
144840 
144900 
144960 
145020 
145080 
145140 
145200 
145260 
145320 
145380 
145440 
145500 
145560 
145620 
145680 
145740 
145800 
145860 
145920 
145980 
146040 
146100 
146160 
146220 
146280 
146340 
146400 
146460 
146520 
146580 
146640 
146700 
146760 
146820 
146880 
146940 
147000 
147060 
147120 
147180 
147240 
147300 
147360 
147420 
147480 
147540 
147600 
147660 
147720 
147780 
147840 
147900 
147960 
148020 
148080 
148140 



FIG. 6L2 



BNSDOCID: <WO 20040357 4 1A2_I_> 



WO 2004/035741 



PCT/US2003/032556 



ggatgagcac 

caccatgttg 

ttgggcttct 

gtgtaaagta 

ataacaggtt 

cctcactctc 

tccagggttc 

accatcacac 

caggctagtc 

gggattacag 

gtttaaggtt 

cacctggcga 

ctctaagctc 

ttgctctgtc 

tctcgggctc 

ccactacatc 

tttaactcct 

cagggatttt 

aagaaataac 

gctttacaat 

tatattatat 

tcctctcaat 

gagaattatt 

ttgtcaatat 

acattcatgg 

taatatgaaa 

caacacataa 

atgaaaatta 

aaccaatacc 

tcttagaaat 

attttgggca 

ggctgggaat 

aaagcatctt 

tcagaagatg 

ttttactatt 

gtgctttttt 

caacaattca 

ggattgcctt 

cttacaagtg 

aaatgccaag 

gcagggattt 

acagaccacc 

cttttaataa 

accacctcca 

gttgaaagaa 

catgatgaaa 

ttgaaaaccc 

actctaaaca 

ctaataatta 

gactactgtt 

aaaaaaaatc 

tctttattct 

agattgaagg 

gaattgactg 

gctaactgta 

gtaagttacc 

acacacacgt 

tgagatgaaa 

attccgggga 

ctctaatgtt 

ttgccccctc 

atctttatgt 

tttagttttc 

cactgcaaag 

gtaacacatt 



ctgaggtagc 

gaagcagaga 

cagcctacag 

ttttgttata 

agaaaaggag 

acccaggctg 

aagcaattct 

ccagctaatc 

ttgaactctt 

gtgtgaacca 

taatcatat." 

ttttatataa 

tgtaaagagc 

agccaggctg 

agcgattctc 

tggctaattt 

gggctcaagc 

taaatgtaag 

ctctaagtaa 

attgtcctac 

actatagtta 

tttaacagaa 

ttgattaaaa 

agaataatat 

atcttcttga 

tcacagctcc 

tttagaatgg 

ccagtcttcc 

cattccccta 

tatcccaggt 

ccccaagttt 

atgttagtct 

tcttaaatct 

gaaagttgct 

tacctgtgat 

ttaaaaaaaa 

agaattcaag 

tactactgtt 

agaaactatt 

caccagccag 

cccactttgg 

cccccgtaga 

acaatatggc 

tgtcaggata 

aaatcctgtt 

ctaaagaaag 

agttgtcgaa 

ttttctagga 

tttcaaagtt 

tccacatttt 

agacagatcc 

tccaaaaata 

agactaaagt 

acaaaactgg 

tttcttagga 

cttaaatggc 

gtattagcgg 

tctttatttt 

tacacgtgca 

cctgttgcca 

cctcccgctc 

ccatgtgtac 

ttgttctgcg 

gatttgattt 

ttctttatcc 



45/132 

ctctttgacc cttccaccat 
gtgagcactc ccaagacact 
aactgtgagc aataaatatc 
gcagcctgaa tagactaaga 
gcagggcctt tttttttttt 
gagtgcaatg gcatgatctt 
cctgtctcag cctcccaagt 
ttttgtattt ttagtagaga 
gaccttaaat gatccacccg 
tcgcgcctgg ccgaggcaca 
aaatgtatga tatccagtaa 
tatattgtgc taaggaattt 
accagggatt tttttttttt 
gagtgcagtg gcacaatctt 
ccacctcagc ctcctgagtg 
tttgtagaga tggggttttg 
gatcctccca ccttggccta 
actacctagt caactcttat 
tctctatttc atttataatc 
tgtgggtagc gcaataacta 
aatgcatttc aactgcatgg 
ggaaaattgt caaaattagc 
tatattttta atcaataaaa 
ctagccacaa aattaaaaaa 
atttctgtta tctaggtgct 
ttttctttgg catatttagt 
gtaattatta tattctcttt 
caggtaatat aatttaagtt 
tgttatgttt ggaaaaacat 
tcagcatatt ggtattttat 
aataaactat tccctgcaga 
tcagataaaa tgaattgttt 
aaagaaagtc aggaacaaag 
ttgtcttcaa acttaaaaaa 
actgttgaaa attatgaaaa 
aaaaaaagcg aatccctggg 
cattgaaaga aataatctct 
cccatcttta tgtccatatg 
cagtatggct tagtcatttt 
agttttttct ttgcagatag 
gcggaaagca gcatttaggt 
agctgctcct gtcctctgtg 
atattaagtc tcttttatgc 
acaagaattt ggtaatgttt 
tctacagaaa gataccactg 
ccacaaaagt tcacctcaat 
ccacccatct atagaaactt 
agttgattct acaacacatt 
tctgtggcct aaattttgtt 
agaacattta aaaagatatc 
aaaatgtgga acattccact 
tcaatgccat aaaagacaaa 
taaatgcaag aaaggaaaaa 
attacaatag tagagtatca 
attattcacc taagaattta 
ttagaaaaaa atgtgtgtat 
aagagagcaa ggcacacatg 
taaatttaat tttgtaagtt 
gttattactt gggtatattg 
caacagtgaa cacagtaccc 
tccctccttg cttttggagt 
ccaagactta tctcccactt 
ttagttccgt taggataatt 
cattcttttt aatggctgtg 
actcatcaat taatgggcac 



gtgaggacac 
gaatctgcca 
tgctgtttat 
caaaggtgga 
tttttttttt 
ggctcactgc 
agctgggatt 
cggggtttca 
cctcggcctc 
gtgtttttac 
gttttgatat 
taagcactct 
ttttcttttt 
ggctcactgc 
gttgggacca 
ccatgttgcc 
ccacgcatgc 
tctatattaa 
agattcagag 
aggtaatctg 
gagaaagcaa 
ttatttagaa 
tatttctctt 
aaaacatttt 
tttaaaagtc 
tactgtatta 
attcttatat 
aaagaacatc 
agaagtatct 
ttccaggttt 
aacctgacaa 
aagaatttgc 
ccacaaccag 
cattttccat 
aacagataat 
acacttcata 
tatcccccag 
tacctaaggc 
taatgcaaga 
atgtgactct 
attccccctc 
gcatgtcagc 
ccttctttgt 
gttgaataaa 
gcttttgggg 
gccaagacat 
gaaagactaa 
ttggttttcc 
ttacattgat 
tacaacccga 
aaaaaaggag 
gacggctatg 
atggcatata 
atgttaaact 
ggcacacaga 
attcatttac 
tgcataagtg 
tcagcttttt 
tgtgaagctg 
agcacgcagt 
tcccagtgtc 
acaagtgaga 
gcctccagtt 
tagtattcca 
ttacattgat 



accacgaagg 
catcttgatt 
aaattatcca 
ctaaggcagg 
tgagacaaag 
aacctccacc 
acaggtgtgc 
ctatgttggc 
ccaaagtgct 
agagaagcct 
aaaaaagaaa 
acattctgct 
gaacagggtc 
aacctctgcc 
caggcgcatg 
caggctggtc 
ctggccacaa 
caatatagac 
gttctcttat 
aaagaccagt 
ctgtgttctt 
tgtcctatca 
tggtcaatac 
cccctatatt 
atatttctga 
agaaaatgta 
tgaaaatgac 
tacatactac 
ttagtagtac 
aagttacagt 
gtgaagttgt 
taaagatctc 
gaccatagca 
tttaaaataa 
ttaaaattta 
tagtgcaaaa 
tctctgaaag 
ttatctccca 
gaataggtaa 
tacaggagca 
cagtgcagtt 
ctctgattat 
attcccaggt 
tttagcagaa 
agcccgagtt 
ttcttgattt 
aaactatctt 
aatttggctt 
cctttgaatg 
gtctaatcat 
tggggagagg 
gaaatgttac 
ggacagtatt 
tgctgaagtt 
tatgatgtat 
atacgtatct 
ataaagcaaa 
aaaattttag 
aggtttggac 
ttttcagccc 
tactgttccc 
gcatgcagta 
acattcatgt 
tgttgtatag 
ttcatgtgtt 



148200 
148260 
148320 
148380 
148440 
148500 
148560 
148620 
148680 
148740 
148800 
148860 
148920 
148980 
149040 
149100 
149160 
149220 
149280 
149340 
149400 
149460 
149520 
149580 
149640 
149700 
149760 
149820 
149880 
149940 
150000 
150060 
150120 
150180 
150240 
150300 
150360 
150420 
150480 
150540 
150600 
150660 
150720 
150780 
150840 
150900 
150960 
151020 
151080 
151140 
151200 
151260 
151320 
151380 
151440 
151500 
151560 
151620 
151680 
151740 
151800 
151860 
151920 
151980 
152040 



PIG. 6M2 



BNSDOCID: <WO 2004035741 A2_L> 



WO 2004/035741 PCT/US2003/032556 



46/132 



tgctattgtg 
tttattttcc 
tttttagttg 
gttccctttt 
ttttgaactg 
aatcttaatg 
taacttacat 
ttcatctagt 
gagtcttctc 
ttttatttct 
atactgcatt 
aataggagca 
taattgaagg 
gctcagtaaa 
acaaaggttg 
aacaataaac 
ctgggtggat 
ctctgagggc 
aagttactgc 
ggctgctgga 
agccacaatg 
ctactggctg 
aacaagaggc 
ccaggggagt 
atattaggtg 
cagtaattgt 
cacaccagaa 
tttataatca 
agataagtct 
ttccttagcc 
gaatcctaaa 
gcttaagaaa 
cagagttgtg 
ctctacaact 
taaattcttt 
atgatgtgct 
tgctccatga 
aagtattaca 
gaacaaatac 
ctgtatgatt 
aaaggcttag 
aactacaata 
agaggtcatg 
ggatacagat 
ggtacatcta 
agtcatggga 
ggacttctag 
gtggtacttt 
gaaatagggt 
tgttaccnnn 
nnnnnnnnnn 
atcagtattg 
tgggaagatt 
caaacagacc 
aaaggtcaga 
ttttttataa 
acctcaggtc 
ttccctgggc 
attttctctc 
gtagctgtcc 
ttttccttca 
tcaatgacat 
gacacatacc 
taaataatta 
aagcacatat 



aacggtgctg 
tgtgggtata 
ctctccacag 
ctccacggcc 
gtaagagatg 
acaggtgaat 
ttgaagttat 
aaactcttca 
ccatttgttt 
tttacatatt 
tgtttctaaa 
acccagatgt 
ctgtaacgac 
aatctagtgg 
tatttttatc 
atttattatt 
ctggctcagc 
tttgagggct 
tgggtgctgg 
atgtcctcat 
tctttcatga 
tacaagttaa 
aagaatcctt 
gcgaagaagg 
atctctgggg 
aatacaaaat 
tatatataaa 
catactaggg 
gtctttatag 
atcagatgct 
gttacctggg 
gtgatttatc 
actagaacct 
ttactatgca 
cagaactgaa 
catttctgta 
ttaacggaag 
cttgactgaa 
tgggttagtc 
tgaatgactt 
aagatattat 
cctgtgaatg 
gagtgaccta 
acacacaaac 
caagccaagg 
caggttctca 
gcgtcagaac 
tgtacagcaa 
tatgctatgg 
nnnnnnnnnn 
nnnnnnnnnn 
tcacctttct 
tctcatactc 
ctctataatc 
tagtaaacat 
ctccttaaaa 
acatttgact 
tcctttttct 
ctaggtggga 
cttcctcaga 
attcctttcc 
actctcagaa 
ccaaggttat 
atgtactttt 
acagaaagta 



caatgaacat 
tacccagtaa 
gggtagaact 
tcgccaacat 
gtgtctcatt 
ctaggtaaaa 
tttcaaatga 
aagattacca 
agatctttgt 
tcaaacaatc 
taaaatggta 
tctagccacg 
ttctgtaagg 
cagatgatat 
tattgctgcg 
tcataaagtt 
tgtagacaag 
gcacgatcca 
gaggagacct 
gaccttcccc 
cctagcctca 
tcctatttag 

gg999 ccatc 
tgcaattaaa 
tgtaaccttt 
acggcactct 
gaaagactta 
ccctacaatt 
tggtttacca 
ccaaatgcaa 
gtttctgaaa 
aaagaacaaa 
gttgaaatag 
agtatgctta 
tacacaaagg 
atagaaatga 
gcataggaaa 
cctcattaca 
agtggaccta 
ctttatactt 
gggttagatt 
tgactttatt 
atccaatacg 
aaggagaata 
gacaccaaag 
cagtcctcag 
cgtaagaaaa 
gcctagccaa 
aaagcttcca 
nnnnnnnnnn 
nnnnnnnnnn 
catgtcagtt 
aactgtttac 
ctctatactt 
tttaggcttt 
atgtaaaaat 
catagcctga 
ttcagcattc 
catcttacac 
attactgtct 
attaagaaga 
gcaccagtac 
gctgtttgtc 
cataactacc 
gggcaagggc 



ctgagcgcag 
tgggattgct 
aatttgcatt 
acgttcttt.t 
gtagtttggc 
ggcatacaga 
aaaataaaag 
cccccttcaa 
tgaaatgtag 
taaattcttt 
gaggtaattt 
atccaagtca 
cctacaaaaa 
atacaatgat 
tagcatattt 
tctgtggtca 
atgtcggctg 
attgcaaggt 
tagtttctta 
atagtgagta 
aaagtgacat 
tctgggaggg 
ttggaagctg 
ctcaattcct 
ttaatttagt 
gacaatattc 
caaagtcaca 
agcattcaca 
tacgcgcctt 
aaaatgtctc 
atctcatggg 
accagcaaga 
gcaatgtaga 
gatactcctt 
atacagaacg 
attaattctg 
gatgactgga 
ctgcaattgc 
catttgaata 
tcatagtttc 
atgcccctta 
tggaaatagg 
accagtgtcc 
tcaaatgaac 
attttcagca 
aagaaaccca 
taaatttctg 
ctaatacaaa 
attgttgggg 
nnnnnnnnnn 
nnnnnnnnnn 
gactttgcca 
agtataccac 
atatgcaagg 
gtgggccaaa 
caccctcatc 
cccctggtgt 
caagccaaag 
cagcccaggc 
aattggctag 
aggcatgcac 
ccctgtgttg 
atctcacaaa 
aggtacagta 
cagagactca 



gtgtctttct 
agctcagata 
cccaccaacg 
ctgattttta 
tttgcatcca 
cgttctttgt 
caagcaaaaa 
cagtttttcc 
tctcagataa 
ttaaatgaaa 
gcacctttcc 
accacattca 
tgagttcaga 
ctgagaaaaa 
ccttaacttt 
gaaatccagg 
ggacggccat 
ggctcactca 
tcacatggac 
ttccaagaca 
actgtcattt 
gactgcataa 
gctacacaga 
tggtatgcca 
tcttcactga 
tctcccttta 
agtaattgtt 
aacatcactc 
agcatgaagt 
accacagtca 
aacaactcac 
cttgagttta 
aacccagact 
agcaaacagc 
gaatacacta 
atccatctat 
atagtgtaac 
atattatata 
ctggttctgc 
tctgttcttc 
caaaagatgc 
gtctttgcaa 
ttataaaaaa 
atgaaggcag 
aatcaccaga 
ccatgtcaat 
ttgttcaagc 
ttaactctta 
aagatttctc 
nnnnnnnnnn 
nnnnnnncgc 
tctccttcat 
aagcctgtca 
aacagcacac 
caaggtttct 
ccaacggact 
gtagggttaa 
gaaactatct 
atgcttccga 
aagttagcaa 
cggcaaatta 
tttctaaacc 
atgacttaca 
gatctgataa 
ttttaaagca 



ggcagaatga 
agtatttcta 
gcgtgtaagt 
atagtagcca 
aatgagacaa 
gttgtttttt 
aaggtcattc 
tggttctagt 
aaaattgtat 
ctcattaaaa 
aaacagaagc 
atctaagaag 
cacaagctct 
ggcagaatca 
agtagcttga 
agcagcttaa 
cctttgaggg 
catactaggc 
ctctccacag 
ggaaagtgga 
acacaatatt 
gggcatgagt 
agagaaaaca 
atggtaagaa 
ataatctggc 
taatcaatta 
tggtattatt 
catgttggcc 
tacatgtggt 
cagaatcatg 
gagaattaag 
gaactcgcag 
aaggcacatt 
aggccttgag 
acaatagtgc 
aatttattat 
tagtacaaac 
gtatgtaggt 
tcctagacag 
tctgtaaaac 
tgaagtccta 
gtgataaaga 
aaggaaattt 
agaccggggc 
agttaggaag 
acatcatttt 
tacccaattt 
acacttgtgt 
atacttaacc 
nnnnnnnnnn 
tctacaacac 
ggaaaaagat 
gttgaagata 
tttttctgca 
gttacatttt 
acaggaacag 
caagcctcct 
ttttcaaatc 
tagccttaga 
ctttttacat 
cttgtgacta 
cattctaata 
tctagagatt 
tggcagagct 
atgttacaag 



152100 
152160 
152220 
152280 
152340 
152400 
152460 
152520 
152580 
152640 
152700 
152760 
152820 
152880 
152940 
153000 
153060 
153120 
153180 
153240 
153300 
153360 
153420 
153480 
153540 
153600 
153660 
153720 
153780 
153840 
153900 
153960 
154020 
154080 
154140 
154200 
154260 
154320 
154380 
154440 
154500 
154560 
154620 
154680 
154740 
154800 
154860 
154920 
154980 
155040 
155100 
155160 
155220 
155280 
155340 
155400 
155460 
155520 
155580 
155640 
155700 
155760 
155820 
155880 
155940 



FIG. 6N2 



BNSDOCID: <WO 200403574 1A2_L> 



WO 2004/035741 



PCTAJS2003/032556 



47/132 



atcgtcactg 
aatgttttat 
aggccttctc 
acatggaaga 
ctgaaaatat 
gatagtgtag 
tggcaaaata 
aaacttaatt 
aacaaaaatt 
acacgtatat 
atattgtgtg 
ttgcccaggc 
agcaaccaac 
tggtactggg 
acaacggctc 
ggtcaggagt 
aaaattagcc 
ggagaatcgc 
tccagcctgg 
accctgataa 
tggaggctgg 
taacttgcag 
tggtgtctcc 
agggtccacc 
tacagtcaca 
acaattcagc 
tatagtaact 
tgatctgaat 
aaactgtggt 
aaagagtacc 
acctaaaatt 
ctggcagagc 
gatcacagtc 
tggaatgtta 
tttaagataa 
gagaacagta 
attctgctag 
gtataggttg 
ttgctcttgt 
ctcctgggtt 
atctgaaaaa 
caagttgtat 
gagcttgttg 
atcacttccc 
caaaagaagt 
caccctcact 
ttcccccacc 
agatccaccg 
agaagtaatg 
cccaggtgaa 
gacacgcatg 
aactactagt 
gtggctcacg 
agagatcgag 
aattagccgg 
agaatggcgt 
cagcctgggc 
aaaaaaaaaa 
gttgaaatga 
tatgacttct 
actcctgttg 
gggcaggggg 
ccacagcctc 
gacaccagca 
tgtcacccag 



ttgcttttca 
gtaaagtgaa 
tccctcttca 
taatcctgtt 
aggaagtgag 
ggtggggtga 
aaggataaga 
tgattacttc 
tattatttat 
gtatatatta 
tgtatgtgtg 
tggacttgaa 
agttttagtt 
ccctgtgtta 
acgcctgtaa 
ttgagaccag 
atgtgtggtg 
ttgaacctgg 
gcaacaagag 
cactacagac 
aaatctaaga 
atggctgctt 
ccacgtatcc 
ataaagacct 
ttccgagttc 
ccgtaacagg 
gcatctgtgc 
ttattaaagg 
aagttactcg 
actgaaagat 
cttctattct 
aatctattaa 
ttaaaataaa 
gatcactgtc 
taagacaaat 
agaagaacgt 
atattttaga 
agtattccta 
tgaccaggct 
caagtgatta 
acccaaatct 
taatcccatt 
atagcaaagg 
ctgtgacttg 
aaaaataacc 
gatcaatgta 
cttaagaagg 
ctgcccgcaa 
ataatccacc 
ataaatagcc 
aaagaaaccc 
acggagtttt 
cctgtaatcc 
accatcccgg 
gcgtagtggc 
gaacccggga 
gacagagcga 
aaaatgaggg 
attaatccac 
aagactagtc 
ccatgttaag 
gtgaacagga 
agacatgtca 
ccacagcctc 
ggacaccagc 



tttttctaaa 
taacagtacc 
actggcctcc 
gcttaggaaa 
ctatagctgg 
agaggacaga 
cgactctttt 
atgagaaaca 
tttatgtttg 
tatatgcata 
tgtatatata 
ctcctgggct . 
ttgaaaaaat 
gtttgcatgg 
tcccagtact 
tctgaccaac 
gctcatgcct 
gaggcggagg 
caaaactctg 
tgggtagctg 
taaagttgtt 
tcttgaaatg 
aaatttcctc 
catttaaact 
caggggatta 
cctagacctt 
tcatctaaat. 
caatttttcc 
ataccttgcc 
ccctttccta 
ttcattggca 
gtgatcatca 
ttccatcagt 
tgctttaata 
agcaggtata 
gatgaaatta 
aatcatctca 
atccaaaaat 
ggagtgcaat 
gggatactca 
gaaacacttc 
ttacagaaga 
agagattgaa 
catgtataca 
ttaactaatg 
ctttgtaatc 
ttctttgtaa 
aacattgctc 
accctttgct 
atgttgctca 
tacctggttc 
agtgtcctca 
cagcactttg 
ctaaaacggt 
gggcgcctgt 

ggcggagctt 
gactccgtct 
ttgtaaggta 
atatattata 
cttaagagac 
aaaaactctg 
cgtgcacatg 
ccggggatac 
agacatgtca 
accagcacca 



tgtggccact 
tggcataaaa 
tcatttttca 
aataactaaa 
cctatatgca 
gaaatggaag 
aaaatggtct 
gcatctataa 
tgtgtagatc 
tgcatatata 
atttttttaa 
caagcaatcc 
aacaaatatt 
gctgtcgtaa 
ttatgaggcc 
atggagaaac 
gtaatcccag 
ttgtgatgag 
tctcaaaaac 
gaccaacaga 
ggctggtttg 
tcctcacata 
ttcttataaa 
taatcacctt 
gggcttcaac 
aatttgtcaa 
. gtcataccca 
tatagaaacc 
aggactcatc 
atcacagttt 
atttatttcc 
gccactaaca 
atgaaatttt 
ataattctgg 
aaaacattcc 
acatttttga 
attcaatcct 
ctgaagcttt 
ggcgcaatcc 
actggctaaa 
tggtcccaaa 
agaaacaggc 
actgtcaggc 
tccagatggc 
acattctacc 
tccgccaccc 
ttctccccac 
ttaacttcac 
gactctcttt 
cacaaagcct 
tgtgtcttac 
ctttaaaaat 
ggaggccgag 
gaaaccccgt 
agtcccagct 
gcagtgagcc 
caaaaaaaaa 
actacctact 
gtgtggtaga 
ctgcagtttt 
gggagactat 
tacgagcgta 
cagcaccaca 

ccggggacac 

cagcctcaga 



gctgttttct 
taagtgctca 
caaagtgaaa 
gcttgctaga 
tgtatgttgg 
gaaaggggct 
atttcaaatg 
tccatccctg 
ttttatatat 
tgtgtatata 
aggaatgggg 
tccacctcag 
aaacacccat 
cgtaacacta 
aaggtgggcg 
cccgtctcta 
ctacttggga 
ctgagatcag 
aaaaaaacaa 
aatttatttt 
gtttctgagg 
gctgtccctc 
gatactagtc 
tttacggccc 
ctatgaattg 
cactacagtt 
aatgaaataa 
caaatctata 
tatggtggta 
cctcactggc 
cctgaaaatg 
ccttagggta 
ctttattact 
tgtaggtcat 
gtcatctaat 
gtacctgcta 
aaaaattatt 
ttttttcctg 
tgactcactg 
tataatgcaa 
catttcaggc 
tcagataaat 
ctctgatccc 
ctgaagtaac 
actgtgattt 
ttaagaaggt 
ccttgagaat 
cacctatccc 
tctgactcag 
gtttggtgtc 
ctgttggggg 
gagggttgtg 
gcgggcggat 
ctctactaaa 
acttgggagg 
gagatcccgc 
aaaaaaaaaa 
ttttatagca 
atgcagcaga 
tgcttttgcc 
gaaggaagag 
caagccaggt 
gcctcagaca 
cagcaccacg 
catgtcatcg 



cactaaagga 
ataaatgtta 
tagaaaaaca 
caaaatacac 
aacaggacaa 
acagccttgg 
ctgggttgtg 
atttttctac 
atacatgtac 
catatataat 
tctcactatg 
cctcccaagt 
gtgtaagggt 
caggccgggc 
gatcacctga 
ctaaaaatac 
gactgaggca 
gccattgtac 
aaacaaaaaa 
ctcacagttc 
cctctctcct 
tgtctgtttc 
atattggatt 
tgtgtccaaa 

ggggtggggc 

agatttatag 
tatagcatga 
aattatatac 
gatagaccac 
ttgccacaaa 
taaataatct 
gaacagctca 
gctccgctac 
tcaaattttg 
aaagcaaccc 
ggaatcaagt 
ctgtataata 
agacggagtt 
caacctccgc 
atatttcaaa 
aagggacact 
gaacatctca 
aagccaagcc 
tgaagatcca 
gtttctgccc 
tctttataat 
gtaatttgtg 
aaaacctata 
cccgcctgca 
tcttcacatg 
cctgtggtca 
gccgggcgcg 
cacgaggtca 
aatacaaaaa 
ctgaggcagg 
cactgcactc 
aaaaaaaaaa 
ttgtagtgaa 
actgatgatg 
ctcttggaac 
agcatactcg 
gacaccagta 
tgtcaccggg 
gcctcagaca 
gggacaccag 



156000 
156060 
156120 
156180 
156240 
156300 
156360 
156420 
156480 
156540 
156600 
156660 
156720 
156780 
156840 
156900 
156960 
157020 
157080 
157140 
157200 
157260 
157320 
157380 
157440 
157500 
157560 
157620 
157680 
157740 
157800 
157860 
157920 
157980 
158040 
158100 
158160 
158220 
158280 
158340 
158400 
158460 
158520 
158580 
158640 
158700 
158760 
158820 
158880 
158940 
159000 
159060 
159120 
159180 
159240 
159300 
159360 
159420 
159480 
159540 
159600 
159660 
15972 0 
159780 
159840 



FIG. 602 



RM.cjnnr.irV <WO 2004035741 A2_l_> 



WO 2004/035741 



PCT/US2003/032556 



48/132 



ccccatggtc 
ctaactgact 
taccagatca 
ttgttacaca 
taaattagaa 
aaaaacttcc 
aatttatatg 
atcactgatg 
aagctaaata 
ctgagagaaa 
gagggcagtg 
cacctcagcc 
tgtatttttt 
gggctgaagc 
ccgtgcagcc 
ttagggagtt 
gtaaacagtc 
agctgtctct 
tggaagtatc 
ctctttacta 
atcgtttctt 
tcttgacatt 
tcatccctca 
atgagcagcc 
ataataaatc 
aacctacaca 
aaaatactac 
gtccacgcgt 
ggttgaatcc 
attatacttc 
tgtgatgaaa 
tcaatctgca 
taaattggtc 
ccacaggaag 
actggttgct 
ggtaatgcta 
gtctggtgac 
gtagaagcta 
ttgctggc-cc 
aatgtagctt 
tttttttgtt 
tggcgtgatc 
agcctcccga 
tttttagtac 
tgatccaccc 
gcctgaatgt 
aggggaaaat 
cctcatacgg 
ttggggctgt 
tggaatgcct 
aagttcaggg 
atttaaagct 
ccgagcccag 
agaagccaag 
tgcaacaaat 
ggcaacatgg 
aagtctcaca 
ataaacaatg 
tccagagagg 
gaattgtttg 
tccctgtatg 
atctcctaaa 
aattaaaaat 
gtgatttgca 
ttggtctcta 



tcagacatgt 
acagccacat 
tgacaaataa 
aaattagaca 
gtgtaagaat 
aactttgaaa 
agtagcatag 
ttttagaact 
attgttcttc 
cacattagc. 
gtgtgatcac 
tcccaaggag 
tggtagagat 
aatctgcctg 
ttatattttg 
tctttagttt 
cctcatttct 
cctgagatta 
aaggaggcag 
ttaataccct 
ctgggagacc 
ctcagattgg 
gtatctgtgg 
caggtgagac 
atgtttaagc 
tcttcctgta 
gtaaatagtt 
gttcagaata 
acagatgtgg 
tcatcttacc 
aataaagcag 
caaagagaaa 
aggaagggat 
gttgtgaaga 
agatggagaa 
taatccagtg 
atttctggct 
gggatgctac 
aaaacgttga 
ggattgagat 
tgtttgtttt 
tcggctcact 
gtagctggga 
agacagggtt 
acctcggcct 
ttttaaagta 
aggaatcaga 
agatgaggaa 
gcagaagaga 
atttggcacc 
gagaggctgg 
atacaacagg 
aggcactccg 
aagtaggaga 
gctgcttaga 
aggccaatgc 
ggtctgaatt 
atacattctc 
gatttttttt 
acaaccaccc 
tactgtgtat 
ataagtccat 
atattctcaa 
aaccaggatc 
ttaataatga 



ccctgaggcc 
gaacagaacc 
taaacgatgt 
actattacag 
gggagaaaaa 
aactgatttt 
ccagctggct 
cttcagattt 
ctcaagaaca 
gtctcccatc 
agctctgcag 
ctgggaccac 
caggttttgc 
ccctggcctc 
ttttaaattt 
atcagactaa 
gcttatctag 
agacttgttt 
ttcaaaactg 
ttctctcctt 
tttgtagaat 
gttaggtgaa 
ggaattggtt 
cagcagaagc 
cacaaagtcc 
tcctttaaat 
gttatactgt 
gatgcttttt 
aatccatgga 
atgcattcaa 
gggaagaggc 
aagctgctct 
ctgtaggcac 
aaagacaaga 
taagctgcat 
gtccataatc 
gtcacaactg 
taaacatcct 
tagtaccaag 
ggcagtggta 
tgagacggag 
gcaagctctg 
ctacgggcgc 
tcaccatgtt 
cccaaagtgc 
ctggtgacca 
caccagggtt 
gaatgtggaa 
ctgatgggac 
aagtgaatgt 
-ggtggcaata 
ataaggtgat 
atgtttaaaa 
actgagagtc 
ggtcaagcaa 
cgacgtggaa 
caagagagag 
ttgaggcctt 
tctctcattt 
ttattcttac 
tgtttgagga 
tctcctacat 
atatattata 
aagtcaaagt 
tgactgtttg 



cacttagacc 
aggtgagacc 
tttttaaacc 
ttcgactaaa 
cttcatactt 
tataatgcat 
ttattatctg 
agaactcttg 
aatgacctta 
ttgtttttcc 
cacgacttcc 
aggcacatgc 
cttattgccc 
tccaagtgtt 
tcctctgtat 
atttcaaggc 
tgattattcc 
ctctaactac 
aactgggcat 
ctatatgacc 
ctctgaggtt 
cttttagcaa 
ctaggactcc 
actttacagt 
tttacataaa 
catctctagt 
attgtttagg 
tttctcgtct 
taccaaggaa 
caaacagaac 
tgcatccatc 
ccaagttggg 
ttacagattt 
catgatctga 
ggcggtgaga 
caatatcccc 
ttggggcgga 
acaatgcaca 
gctgagaaac 
agagctggag 
tctcgctctg 
cctcctgggt 
gtgccaccac 
agccaggatg 
tgggattgca 
tattcgctga 
tactgcctga 
tagcaggtaa 
caacgtgctc 
atcaggtagg 
tgaacttggg 
ttaggaacta 
aagaggagga 
tgagagaatc 
aatgaggact 
atgagagttt 
aacagcagaa 
ttcttgcaaa 
tacatatgca 
cacagattca 
taacttcccc 
agccatagta 
tagctgggta 
ccatgcacag 
aaaagacctg 



cttcaacccc 
agaggaaact 
acaaagattt 
aacatgttca 
taaaagtcat 
aaaaattaaa 
ttgtactcaa 
cccttgcttt 
cctcgttttg 
ttttcctgtc 
ccaggttcag 
caccacgtcc 
caagctgatc 
aggattacag 
ttttctctct 
tttccttcca 
caaatctgtg 
ctgacggcag 
tggctccact 
acactaagtc 
atgttaacat 
cttatctttt 
ctaaggatat 
cacctacagg 
atggtatagt 
ttataatacc 
gaataatgac 
aatattatgg 
cgactgtatg 
atgtaaagcg 
tagtggaaac 
gggtgggtgg 
gacgctaatg 
ttcatgtttt 
ggaagcagaa 
ccaaggaaca 
gtgctacttg 
agacagccct 
tctgttataa 
aagtgcttag 
tcgcccgggc 
tcacgccatt 
acccagctaa 
gtctccatct 
ggcgtgagcc 
gggattaaat 
gcaatgagaa 
atagcatgtg 
agttctggat 
cagatggata 
agtctccaca 
aacacaaatt 
accatcaaaa 
attatactca 
aagcaaggac 
tggtgggaag 
gaagggtaga 
gctcagtgaa 
aacatataaa 
acatttaatg 
tctaaatata 
accatgaaca 
tattacaatt 
catttggttg 
tcctatagaa 



agcccagctg 
tccagtcacc 
ggagcagcat 
tttacaatac 
tttttcctcc 
ataaccttag 
cacttcaata 
agtctggttt 
ttttccttgt 
acccaggaca 
gtgatcctcc 
agcttaattt 
ttgaattcct 
gtataagcca 
ggcaaattgt 
attttgacat 
tttacagtct 
aatctcctct 
ccttctcctt 
ttatttaggc 
gctaaggttt 
tactaaaaag 
caaaatctgc 
atcatgacaa 
atttgcatat 
tcatacgatg 
aaggaaaaaa 
atccacagtt 
cattttgaca 
gtgataatgc 
gatgcccttt 
gtcaggtatg 
agatgggaag 
gatctgatac 
acaataggag 
gttcggcaat 
catctagcag 
tcccccaaca 
tctgtcctag 
cttcccaatg 
tggagtgcag 
ctcccacctc 
tttttttgta 
cctgatcccg 
accgcgcccg 
gtaaggtatg 
gaacgacgtt 
cttgctttgt 
atattaaact 
aatgagtctg 
tctgaatagt 
gagacgagat 
gatactaagg 
tttgatcgac 
caccaggtct 
acaggaataa 

ggtggtagcc 

gaaacatggt 
aaagctgaaa 
ccatatgttt 
cctcggatgt 
cacctaggaa 
tccccaatat 
tcatgtgtct 
taaatttgac 



159900 
159960 
160020 
160080 
160140 
160200 
160260 
160320 
160380 
160440 
160500 
160560 
160620 
160680 
160740 
160800 
160860 
160920 
160980 
161040 
161100 
161160 
161220 
161280 
161340 
161400 
161460 
161520 
161580 
161640 
161700 
161760 
161820 
161880 
161940 
162000 
162060 
162120 
162180 
162240 
162300 
162360 
162420 
162480 
162540 
162600 
162660 
162720 
162780 
162840 
162900 
162960 
163020 
163080 
163140 
163200 
163260 
163320 
163380 
163440 
163500 
163560 
163620 
163680 
163740 



PIG. 6P2 



BNSDOCID: <WO 200403574 1A2_I_> 



WO 2004/035741 



49/132 



PCT/US2003/032556 



tgattatgtc atgccattga acttgttttt ' ctattctaga aggatagttt tttagggtag 163 800 
tgaatacatt tattactctt ggcacaatag' tctaacattt cccaatttcc ttatatctct 163860 
gccctttcat tttcagaaaa tcaattattc caagatttgt ttttcattta tcatcactta 163920 
ttagctctga agactcaact gagcaacttt cagggtttat ataccctata ttcagaaaaa 163980 
aactactacc atctctcatt taccctaaga attcatagga gagcatgtct taaagctgat 164040 
caataaccaa accaaacatt ttattgatca tattacattt ggaaagcaaa atgaatttcc 164100 
taaaatttct tccctgatta gcaaaatagt gcctccgaac acttgagggt gaaagttgtt 164160 
gtcaaatatg cctacatgac tggaaattat gacatccaaa tgagttcact gggtctgata 164220 
ataatatgct ctacatgctt atgtctatgt aataaacagc ttacatctgg atgagaaaat 164280 
tgattataca aatatttggg cttctacaac tggtcactca tctgtaagta cttaaagcaa 164340 
cttaaaatgc aaactgacct aacaatgctt atggttagaa ttccaaagaa tgtttaggca 164400 
ttgtcaggtt atgttaaaac atcttctgcc acaatcttca agtgatttat cttttctgtt 164460 
gtgttgaata gctatagaag acaaatgaat tctgcactcc tgaattcaat gaacatttca 164520 
agtttcctca cttacactgt aagattacgt agcatatttt aagaaataaa ttataatcat 164580 
tttatttcac ttattgaact tcttttaagc tttggcatta gaattttaat caaagcactg 164640 
ccacttgctt acagtgatgg tttttaggct ctttgggcct atggactatt tcaatgacct 164700 
tcactagcca tctagtccac cttatcctaa ttattaccac tgcaaaagaa accctcactt 164760 
gaataaatca gtagatgggc atgaggcacc tcccaggaga ctataattat taactcatac 164820 
taaaatcaaa attgtagcta ttatcactca tatggtttgg ctctgtgtct ccacccaaat 164880 
ctcatcttga attgtaatcc ccacgtgtca aaggagaagc ctggtgcgaa aggactggat 164940 
catgggggcg gccttccccc ttgctgttct tgtgaaagag ttctccgatg gtttaaacgc 165000 
atgggacttc ctcctacttg ctcgctctct tctgccacca tgtaagatgt gccttgcttc 165060 
ccctttgcct tctgccatga ttttaagttt cctgaggcct ccccagccat gcagaaatgt 165120 
gagtcaatta aacctctttt ctttgtaaat tacccagtct caggtagttc tttacagcag 165180 
tgtgaaaata gactaataca atcaccttat ggtaagtctg tctataaatc acctgaactt 165240 
tcacagacta tctagaagaa catgtaacca gagtagttct tgatcatgct atataaatta 165300 
ctgatacaga aatagagcta gacaggaagg ggctggtagt agagaatcat cctctggaca 165360 
tattctcaca gcctaatctc tagctagcaa attttataat atatataaaa atacaattat 165420 
ttcacaaaat taccatgaaa cgattttatt gggatattag acattactga attacttgtt 165480 
ctgtgaggta tacagtgaaa ttaacatgtt ataaaattgt ggtagccggc ccccaagatg 165540 
gcctccaatg aatccttcac ctcttggtat tcataccttt gtgtaggtag gtctgtgtaa 165600 
cccatagaat acagcacagt gacagtaggt cacttccgag gttaggttgt gaaagacact 165660 
gtggtttctg cctctctctc agatcacgtg ctctggggga aaagccaggt gtcattttgt 165720 
gaagacactc aagcagcctt tagatgactg caaccacata agaggctccg aactggagcc 1657 80 
actcagctaa accactccca gattcctgac catgtatcat ttcatacaca atgtatgaaa 165840 
tgacaaatgt ctgttgtttt aagctgtttg gggaataatt tgttacataa caaaatataa 165900 
ctaatacaat aatacatact gatttaactg aagttgtaac ttcataactt atttaggtac 165960 
taaaaatcac agcaacccga tgcaaagtac taaaaaaaaa atccattaat acctattgag 166020 
tactgttgag ggcatgagga aagctctttc atactccaca taaaacttcc ttaccgtaat 166080 
attcatggct gacctctact cttaactcct ttctaggata ggaggggcta actgatctga 166140 
cagcaagttt gggagaaaaa attctgaggc tcggccaact tcctctcttc tttccatttg 166200 
ggatttggct gactgaagag ggtcatttgt tttggcctgc tctcttacac agtaaatgta 166260 
9tgggacaag ctctattctt gttgatagaa aaactcgaat tttaaatctg cctagttctt 166320 
tgcagctcgt tgttgctcca aatctcagct accttttgaa acaacttttt tcagtaaact 1663 80 
taatttcaat cttcatgtga tttaactgga tccaaacaca ggcagataaa aaaggtgggg 166440 
cattacttat caacctctaa actaagttta attttgtgcc ctcatggagt ttatagtata 166500 
tttgaggttt aaactaaaac acctggtttt aaacagaaac tataaaaaac acgattaata 166560 
ggtgaggccg ggcgcggcgg ctcacgcctg taatcccagc acttggggag gccaaggcgg 166620 
gtggatcacg aggtcaggag atcaagacca tcctggctaa cacggtgtga aaccccgtct 166680 
ctactaaaaa tacaaaaaat tagcccggcg tagtggtggg agcctgtagt cccagctact 16674 0 
caggacgctg aggcaggaga atggcgtgaa cccggaaggc ggagcttgca gtgagccatt 166800 
gcgccactgc actccagcct gggtgacaga gccagactcc gtctcaaaaa aacaaacaaa 166860 
caaaaaacaa ataggtgaaa ggccgtgatc attggtaagc gtaagaaaat ctgagggaga 166920 
aaaaaatata gatgcccagg ccccatgcca aactcatgga atcatgcatg aaacccaagc 166980 
agctgcagtt ttaacaagtt cccaatatat agttgacccc tgaacaatgc aggtttgaac 167040 
tgcctgggtc cacttataaa atggatttga tttttttcaa taaaagttac accgagtgtg 167100 
cctgcctctc ctccctccct ccctacatgc tcctgctctt aagcctctgc catgaggctt 167160 
aagacagcaa gaacaacccg tcctgtttat ttcaatagtt ttggggggtg caggtggttt 167220 
ttggttacat ggataagttc tttagtggtg atttctgaga ttttagtgca actgtcacct 167280 
gagcagtgta cactgtatcc aacatgtagt cttttaaccc ccatccaacc ttcttcccca 167340 
acccgaatcc ccaaagtcca ctgtatgatt cttatgcctc tgtgttttta tagcttagct 167400 
cccactttta agtgagaaca taccattttt ggtttcccat tcctgagcta cttcacttag 167460 
aatactggcc tccagctcca tccaaattgc tgcaaaagat attatttcgt tcctttgtat 167520 
ggatgaatag tattccacga tgtacataaa cattttcttt atccactcag ctcctcttca 167580 
gtctactcaa tgtgaaggtg acaaggacga agatctttat gatgatccat ttccacttaa 167640 
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Z?Z*^r.taa atataaaatc ctttttaggt atttaaggag tagtcaagga gagttcagtc 201960 
tgggaggaJg Sccagggaa ?gcaggcaac aaaggttttg tttttttttt aactggttaa 202020 
? 9 :„!;^a ctaaaacaqq qtaagggagg ccacagagta gacaccatga gcaaagctaa 202 080 
cccSctgag ttglaaaaa? S?gga?gag aagttatcat tgaaattaac tgttggcaga 202140 
^ aaatatcaca aqqatttqqt ccctttatgc atcctgagac agatgaatgt 202200 

oSSaSgc agctggtggg caaKgagg atattggcat ggtggtgata cagggaaata 202260 
atftcatcS StaSapI atggaacaaa gatacataat ggctgctctg cagaaaaatc 202320 
gtttcatcgc 9»» cc tattttac tctgatgtaa aaattgggtc agataaattt 202380 
cttS?gI?g agtaaact« tgtlatagtc cccaaaactc ccactagaac 202440 
tcatattaag ct 9 » attcatacct aggacttaaa taatttagtg taagcaagtg 202500 
aSaSSa cacatSgtt tccagt^tc tSc.ttgct ttatataaat tctctggttt 202560 
tctcc?Sca gtaactcagt gaggaagatc ctagtgtcct catttggcac gtatggatat 202620 
tctcctcac a attgattccc aagatgacac actgtaagtg gcagagtcag 202680 

gagaScact tagSctS tggcctctaa g-Stttottg ctcactgtgg tatactcctt 202740 
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tgggttttaa ataatataaa taaccttgct 
ggaatccata tcttagttgt ttgacagttt 
tcaggcactg gaaatagtgt atctttgcca 
cgaacacata atagaggtcc agtgacttcg 
ttagctttga atgcaagatg ttaaatgcgt 
ctcaagggag ggaagccact agccgctttt 
tactttgttc taaaaataaa agtagttata 
ttaaatatgt tttaatatgt cataacttaa 
tgtccagcaa attcctttgt ttttgtgaag 
actcaacttg gaaagtgtaa cccagagtca 
caggtctgtt atttatcact gtactctatg 
aagaatagca cctgcctctg. agagttgttt 
gcacatagtt taagtgttca gaaatgtcag 
tgagacagtc tcctttttat aaactaaaca 
aaaatttaag aatttagcag aaatcagtgc 
ttaaaatgtt aacctccctg actactgatg 
ttataagtat ttgctattgt ttagaaagga 
aattacaaat atttttatta aagtggatgc 
catcttttta gatggcgttg ctctcaagta 
gtaacctgtg aaaacaaaat ttgttcacaa 
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aaaaggggag gaatactttt agacattggt 
tgaatttgtt atgtcatttt tttataggca 
catccctgag tggcacccac ttaatgctgc 
taaatcacaa ataagaaaaa tggtattaga 
agtacaaaat gaaggtggat ttacattttt 
caacttacct ttctgaaatt tgagttaaca 
tatctggcca gtgagcccac t.gtcacggtg 
ctctggcccc actctcctag tgtctttcct 
atcaagcttc 
tccttaatca 
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gatttagtgt tacatacttc ttagagagag ttctccattt ctaattaagg cacacatctg 210600 
gaggtgctca agaaaaatta gtgcagttag ccttggaagt gttatgtgtg actagttcac 210660 
ttcagacatc ttttgtataa tcagacacat ggcattaaat ttatttaact tctcttgctt 210720 
ttctctccca cagagtatct cccatattca tgttgcactt tgtagaaggc ttaccacaga 210780 
atgacttgca gcactatgca tttcattttg aaggctgtct ttatcagata acttctgtaa 210840 
ttcagtatcg agcaaataat cattttataa catggatttt agatgctgat ggtaagtgtt 210900 
tagaggtttt cttttaagat aattggcata gaaactaaat tctagcatgt ggggactttt 210960 
t tttttgt tttataaaaa aagacaaact ttgtcctgac tctttctctc tccattctcg 211020 
cctttgcctt ctgcccctcc tcgcatctat taaaagtgat ggttttagta tcctgtctca 211080 
ttttttcctt tccttacatc atgtattata ggtaaacaca tgcgcatgtg tgtatttctc 211140 
ttttagacaa aggatgagat tactactgtt agctcagttt ttttttccct acttaacatc 2112 00 
tttgctttta ttttttagac atatttctaa gactattaaa cattagactt acgtagccct 211260 
tctgtcattg tgaaatacat agtttactaa cagctaccat caagataaag cctttattta 211320 
aataattaaa cttcttagtg gaaagctaag taagcacagt ttatggattt tgggaatttt 2113 80 
tgccttgcat ttgtctgata tggtaaaata ttgagtttgt ttttctcata atgttcactt 211440 
tgtcttagac aagataactc aatcccctta aagggttgta tcaagccatt gataagggct 211500 
cactttgata taaccatttt ctgttattta gacactcttt cacacttcct attttcctcc 211560 
tqqqqatqgt ttgaatggat gacacaatac catattataa aagcacttta caaactgtaa 211620 
cttatgttat aaatgtaatt attaccttaa ggttttaccc tgtttcagat ttgagtggaa 211680 
gtagttcttt acaatacaaa acaacttatt ttaacttttt ttgcatttca aagaatgatc 211740 
aatccacttc aggtgcagca tggtttccaa ccctgacagc atggaagaat catttattta 211800 
gcttctaaaa atgtgcaggc tgtaccctag accagccttg gggattaggc ccaaatatca 211860 
atqttqqqtg tttttggtat tggtttttgg cccgcctacc cgcccttcct tccttcgttc 211920 
ctctctctca ttctctctct ctctctcttt ctctctctcc ttctttgctc cttcattcct 211980 
tctctctctc tctttttttt ttgagacagc atctcactat attgcccagg ctgttctcaa 212040 
actcctgggc tcaagtgatc ctcctgcctc agcttcctga gtagctagga ctacaggcac 212100 
atgctatggc aatactgttt taaacattgt tttcaaggct ccccaggtga ttccagtgtg 212160 
ggtcatgtgg tagagaacca ctgacacagg caaacaaagg atacataaag ttgtctattt 212220 
aatgggtagg tgcaggtagt agataagagt gtagccacat aaaccacatg cttagtgaac 2122 80 
ggttttgttt tgtgtgtatg tgagggatta gcatctctga gtatattttg ttttcccttt 212340 
tgaaacttat cagagaattc atatgtctgt tatgtgacta atgctcacat taaaaaaagt 2124 00 
tatgtgactt tttttaattc atatgtcttt ttaattcatt tattcattca tatgtctgtt 212460 
atgtgactaa tgctctcata aaaaaagtaa tgctcagttt acttttttta tatcagatca 212520 
tatatatatg tttttttttt tgagatggag ttttgctctt gttgcccagg ctggagtgta 212580 
ttggcgcagt cttgtctcac caccacgtct gcctcccggg ttcaagtgat tctcctgcct 212640 
catcctcctg agtagccgga atacacgcag gcgctaccat gcccggctaa ttttgtattt 2127 00 
ttaqtagaga cagggtttct ccatgttggt caggttggtc ttgaactccc aacctcaggt 212760 
gacccacccg cctcggcctc ccgaagtgct gggattacag gcatgagcca ccgcacccgg 212820 
ccatatctta tattttaata aatattttaa tttggtctgt aaatttttct ttttggggaa 212880 
tgtgttttaa gtctgtgttg agtcctagac atttgttgtt ctcagatagt cactagtgat 212940 
accttaacat taaccagcct gttggcaact aaattggcct gaagtgacaa ctaaggaaag 213000 
gtctctttct cctttcttaa tctttgcatt ccttaagatt agttctttgt aggaaggctt 213060 
tqaaqtctgg tggcaagtac cctttatccc tcacaatctt aagataaggt ctttctgagc 21312 0 
attaaaaagt gactgtggga gatatgtcaa atgagttttc tgtgtgtgct ctgagaaatc 213180 
tttttttcaa aaaaggatag atgtacttgt ataaggaaaa gagaaactga gcgcactttc 213240 
aatatttaag taagtgtctc taacatgttt tgcaacataa aatgatgacc actgtgttgg 213300 
tcattacttc tctactgcta aaacaatgtt ttctaaaata atatactcct tagaaaaaaa 213360 
tataqtqctt tgggtgtgca ctgttgtaat ccaaggaata ggaaatgttt tgtagtaagt 213420 
gcgatggtgt ttgacatcgt gatttattaa tttatcacat ttggtttcat agaaatagag 213480 
taagctacgt atttgctgtg ccgcaattac catgacatta cacttgtatc tatttctgtt 213540 
tcaSagatgt gtagatattg atatatacag tggaagtatg gattgttttg ataagtttct 213 600 
aatgaaagta cagatatttg ttgattattt attaagaaag gttgttactc atccaagccc 213660 
qtqqttagct tttcccaaat tatcatgtgg tagtaagtaa aatgtaaaga aatataccct 213720 
cccttaaccc cacaccacct gttagcacct agccaccttc ctttacttct cagccgtact 213780 
ttttgtattt ttttgttgta gtggtaaaat ataaataaca taaaatttac cattttaaca 213 84 0 
tttgtaagtg tacaattcat tggcattgaa tacattgtgt gcaaccacca tcaccatcag 213 900 
gactttttca tcaacccaaa cagaaactac tcattaaaca ataactccgc atccttccac 213 960 
cccaaaqccc tggtaaccac tattctactt tctgtctctg tgaatctgtc tattctagat 214020 
acctcataga agtggaatcg tacattattt gtccttttgt gtctggctta ttttactcag 214080 
catattttca agattcattt gtgttgtggg atgtagcaga atgtcattcc tttctaaggc 214140 
tgagtagcat tgtatgtatt atccatttat ctgttacgga catttgacta ttgtgaataa 214200 
tactqttgtg aacattggtg gacaaggaac tgaaagtccc tgcttttcat tctttttggc 214260 
alaalcclac aagaggaatt gctgggtctt aacggtaatt ctgtgtttaa tttttggacg 214320 
aactaccaga ctgtttccac agcagttgta ctattttaca tccccaccag cgttacacaa 214380 
ggattccaat ttctctacat ccttgccaac atttgctatt ttctattttt ttttaataat 214440 
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tagcagaaaa aagttacctg tttttgtgat gatgtacaaa ctttacatgt tatcacaaat 218400 
accatctttc ttcccaagac atttacttct gtaaccaaag tgggacacca tctaacagtt 218460 
ctqttttggg agagagtaat aaccagtgct tgtgaggctt gttagatgtt ggttgtgata 218520 
tatqagatag atgttatttc atttagacct caacattcct gtgcgtgaga tacttttatc 218580 
acatcttaca gataaggaga ctgtactcat tcagttgtgg agctgagatt gagtagagtg 218640 
gctattacag cagttgagtg ctgagcttat caatatatgt tccactcctc aggcttcatt 218700 
taaagtagga tgcccaaaca gcaccactgc cgtagagatt tgagttaaca gcagtactta 218760 
ctgaggttta aggctggcag ccagtgtcct tgcagtaaaa ttatttgcta gggactcagt 218820 
actSItaat clltttgtca gatttactcc taagcttctg tgttgtttta ttttttttct 218880 
aacaaaaata qtgcatattg tcaaggaaaa actaggaaaa taccaaaaaa aaagattttt 218940 
qacca!!gca? tttaatactt agtglltaca aacattttcc tattttatgc atatagattt 219000 
taaataaacg tgagatccta ttgtatctgt tttaatggat aaacattgtt tcactgtttt 219060 
aagattctga ggtgatttat actgtcttgc cattgttaat tgcagcagtt agccttgttg 219120 
ataaattttt gcatggatcc aagttttgtt ttccaggagt ggagttgctt ggtcaaagga 219180 
aatgcacatt taaggttttt tggtgattgc atgactgact tccctgggcc ctcgccaaca 219240 
ctaaataata qtattgggag gaagggggga accaatcctg ggtgctccaa gattactagt 219300 
gagcSgaac attttctata Ictllfgllc acttgagttg ttgttttgtt ttttttttgg 219360 
tggaggcggg ggtgggttta agaattgctt atcctttgct tgtactaatt atcttttcaa 219420 
caaatatttc tagattactg ctaaggacca agcactgtta tcagcctgag ataaggcagc 219480 
acactagaag gaaatccttg ctccttttga gtttgccttc caaacatgga gatcaatata 219540 
taatgttagg tagtaatagg agatac'atgc agttgattca tgtcatttgt agtagttatg 219600 
gtcaataaag ttgccttgaa cactgaatta gtataaactg aaatactgtt cctaggggaa 219660 
ataggttcct gctagcctgt ggtcatgaga tttttgtcaa acaatcacta tataaccttt 219720 
tctqtttctg tttaaagaca tgttatttga tctatatggt tgattcttta cattaacatg 219780 
qccaacagca ctgtaactca gcctgaacga agcttatctg acacatggtg ttctccataa 219840 
qgcacatcat agctttctgt gcttaggaac actagacggc acttcagcac tgcacttgag 219900 
gacgttttaa acagtgaaat caacaaaaag cacaaaaaaa tgcaacaata ggctgggcaa 219960 
qqtqqctcac gcctgtaatc ccatcactta gggaggccga ggcgggcgga tcacgaggtc 220020 
aggagatcaa gaccatcctg gctaacacgg tgaaaccccg tctctactaa aaatacaaag 220080 
aattagccgg gcgaggtggc aggcgcctgt agtcccagct actcgggagg ctgaggcaag 220140 
agaatggtgt gaacctggga ggcggagctt gaagtgagcc gagattgcgc cactgcactc 220200 
cagcctgggc gacagagcga gactgcgtct caaaaaaaaa aaaaaaggaa caataacaaa 220260 
gacactagtc ccccaaaaat acacttgttt acagtgtgaa ctgaaagagg aaggtggagt 220320 
attgacttgt ttgacctcag ctggaaatgt gcacgtcctg tgactcaaat ttttctctgt 2203 80 
tctqtgcatg catgtccacg aataaccaca agaagcactg aaagcattga tttttagggt 220440 
tacaaattaa ttttagcaag taaatgaatt cacaaatacg gaatctgtga gtaatgagga 220500 
ctgattcttt ttttttttgg agatggagtt tcactcttgt agcctaggct ggagtgcaat 220560 
ggcatgatct cggctcactg caacctccgc ctcccgggtt cagcctccac ctcccgggtt 220620 
caagcgattc tcctgcctca gcctcccgaa tagctgggat tacaggcttg caccaccatg 220680 
cccqgctaat ttttgtattt ttagtacaga cggggtttca ccatgttggc caggctagcc 22 0740 
tcqaactcct gacctcaggc aatccaccca cctcagcctc tcaaagtgct gggattacag 220800 
qcqtgagcca ccgcgcccgg ccgaggactg attcttatgt cagatggcac taaatgctat 220860 
ggigaagagg agtggatgag agggagaagt attttagacc aggtagactt ggaaggtttc 220920 
ttqqaqgtgg gtgatgtttg agaagaggct tcaataaagt tagggagctc gccatgtgat 22 0980 
tgcaggaaga gcgttccagg agaacaaaag tcatgaagag tgagtgctag gcatgtgtct 221040 
ggtctgtttg ggctgctata acaaaatacc ttagactggg taaaatgtat aaataataga 221100 
agtgtattgc ttatagttct agaagctggg aagtccaaga tcaaggtatc agcacattct 221160 
ggtgaaagct gctctgcttc atggctggtt ctctcactgt cctcacatgg cataagaggg 221220 
gcacagagcc ctcaaccgtc tctccagtgg ccccatctct tagtactgtt ggattgggga 2212 80 
tttagacttc actaattttg gggggacaca aacattgaga ccacagcagc atgactgagg 221340 
ataagcaaga ggccagtgtg gttgagcaga gtgatcagtg aaggagagtt aggacatgag 2214 00 
taaagaggct agcagacacc agatctcata tggctttgta ggccatagtg aggactttgt 221460 
ttaagctgag aataatagat aacctcagga aagtttcagg caagagggta acatgatctg 22152 0 
atctgggttt taaaaggatc actgaagtgg ggagactgtc tacagatggt ctgaatagga 221580 
gtcctagtct attacaatct ccttggagtt tagggtggta actggaggtg ttcaagagta 221640 
qttqgattac tgttggattt caaaagtaga gccaacacga tatgtgcatt ggctgtgagg 221700 
tagaagagga gtcaaaatga actccaggtt ttattgactg agcaattgtg ccatttcctg 221760 
aqatgggtca gatttgggaa ggaaagaatt taaaggggat aagataatcc cattaggagt 221820 
gtgttaagtg tgagattcct attagacttt cgagtggaga tgatttaata ggaagataga 221880 
tctgcaacac tggagctcag cggagaggga caccctggag atagccgttt gggaattagg 221940 
aatgtgtgga tcatgttata ggatggggtc atttagggac ttaaaacagc tctgaagaac 222000 
aaaaatggtg ccttgatctt ggacttcctg gtttatagaa ctgtgagcaa tatatatata 222060 
tttttttcaa gacagagtct tgctccgtca tccaggctgg agtgcagtcg caccatctcg 222120 
qctcactgca acctccactt cctggttcaa gcaattctgg tgcctaagcc tcccaagtgg 222180 
ttgggactat aggtgtatga caccatgccc gactaatttt tgtatttttt tgtagagaca 22224 0 
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gggttttgcc atgttggcca ggctggtctc aaactcctga cctcaagtga tctgcctgcc 2223 00 
??ggcctccc aaagtgcttg gattataggc gtgagccacc atgcccagac taaatttcta 222360 
acatttataa attatccagt ctaagatatt ttgtgatagc agcccaagca gaccaaggca 222420 
aaggccaag? acacttgclc ctcc?gactt ttgctcttcc tggaatgttc ttcctttagt 222480 
caca?gS??g cctgcctagc ttcattcaat aggagtgtgg tgccctgaaa atacaaggaa 222540 
qaatqSttl ctttttttta aaaggaaggg atgattatct gtcagatgct gctgaaaaag 222600 
agSatagag taattggcca ctggctctgg caatagggaa gttagctctg ctaac ccac 222660 
atqaacagtt tcacatgaac aagtgtgagt gggctcaaga gaagggatgg tgagaaagtg 222720 
qaictatlga ctcactcttg aaacattttc tggtgcctcg tagggcaatg tgaggtcaag 222780 
gt?Stg??a ctgttctgal gatgggagag gctgacacat ggatgttgta S^gagagaa 222840 
Boaacqcttg cgggggcaaa cttctccagg gatgggattc cagtgtctaa gaggaggcgg 222900 
?l?qacccta aSPtagaa aaattatttt attaatagga aagacaaagt acttaggctc 222960 
g?gctaag agaEttgctg ataaaagaat gagaacggtc tcttctgatt attttcttgg 223020 
ggaaltaaa? agatca?cag ctgagggtgt gaggggagaa ggagttgaac atggaggaag 223080 
acaggtgtga aatattggtc tcagaatgga gagcgaattg aatagggaca tgcagtgggc 223140 
ESStaSglt gtgcggagag cccgtgggaa gtttatggtc atcaatttaa tggcgaccag 223200 
ccaagatlgt ggtttatttt tctccagttg tatttaactg ctcaggtgca ggacagagag 223260 
actaagtglg algttaattt cagccaacgt agaggaattg tcaggcagat 99gacaagga 223320 
Sataqaqgag aaaaggaata aggcttcctg caagggtaat gattgtaggg atggataagt 223380 
aaaqlalaca ggaagtggct gtctgctgag tggtggcaga gctcagtggg tcagagcaag 223440 
at?caaaoaa ?ggcagagag gcacttgtgg aggaagtaag ctggctagaa agtagtgtgc 223500 
gSaa glttctgSaS atagcalggt tacaggtgat gacaaagtct gagtatgaca 223560 
aalaaactqc agggccagag ttggcaagaa ttcatgaaaa atgaggagaa agaggcacca 223620 
aglggctglg a?agcacatg gattgtctct gtgtgaggca aagtcatcta aatggcagca 223680 
g?ggccc?aS caglaagaaa tatacagtga gccggagcaa aaatcctcaa 99acaggcag 223740 
aacqccatga aaacggcaga tgacagccaa aggagcaggg gcaggggctc agtccaaagt 223 800 
gttfcagagt cactggaggg ttgagtggga aggggaggga gtggctgaaa tggcaacaag 223860 
aaaaaacctc tctcatctcc aggcccaaaa gtatgtggaa tgcgggagat aagacagcca 223 920 
ccactSqcca gggctgtaaa gggacattca gcgaatattc aggttccatt tagcacgaca 223980 
gcaggSagg lactg?tggc fgaaaaaaac tggggcagtg ggattaaaga cagaccacac 224040 
attlclaaig gcaccgtggg agggtcaggg ggcgaggtta 99tctaggct tcagtgtcct 224100 
gggagactca gtcttcacag ggtgacagcg atcaagagtg cagcttaggc tgggtgcagt 224160 
iictcatgcc tgtagtccca gcactttggg aggccgagac gggaggattg cttgaagcca 224220 
ggagtttgag accagtctga ccaacatggc aaaaccccat ctctactaaa aatacaaaaa 224280 
t?aactgggc atggEggcgt gtgcctgtag tcccagctac ttgagaggct gaggcaagag 224340 
aatcac??S acc?gggalg Lgaggttgc agtgagctga gatcgtgcca ctgcac cca 224400 
acctqqgcaa cagagtgaga ccctgtctca aaaacaacaa caacaaaaaa gaaaagagta 224460 
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SgaaStt igaaacaggt cggtttttca aaaaaagcaa aagattcaca gcaaccaatt 226140 
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cccaggctgg agtgcagtgg catgatctct gctcactgca agctccgcct cccagcttca 241800 
agcgagtctc ctgcctcagc ctcccgagta gctgggatta caggcatgtg ccaccacacc 241860 
cagctaattt ttatattttt agtagagacg gggtttcacc atgttggtca ggctggtctc 24192 0 
aaactcctga cctcgtgatc tgcccgccgc ggcctcccaa agtgctggga ttacaggtgt 241980 
gagccaccat acctggctga gactctgtct ttaaaaaaaa aagagagaga gggagagaaa 242040 
gattggatga aacaacagag tggggaggac ctgtgagctt ggtagcttgg tgaaggcagg 242100 
gctttattgg gggccttaga ggggatccaa taaaggttcc cagtcatggt agtgacctaa 242160 
agaaaatagc attttaacat ctttcatttc ataatagaca gtcacagttt acaagaccct 242220 
ttccatacat tccttatgac atccatacta cagcccagag gcaagttgtg cactctctcc 242280 
tctcacaaat acaaaaact: agcctctaga ggccagcgac ctgctcaggg tgatgtgcaa 242340 
ttcagggatg acagagtcga ggctcccagc ccagtggtta tccctcacag gcacgttgcc 242400 
tgtcagtgtg cagtataaaa ctttgtacaa gaaatcaagt tgcattagtc agtcggattc 242460 
cccaaatgat cacattgtag atggtgtatg ctgtgggcag agcaagggct gctgtttctt 242520 
gggcaaaaca atcagtcccc ctccccccca aaataaatga atgccaatgg tgtgacttta 242580 
ttttatttat tttattttta ttattatttg tgagacagag tctcactctt tcacccaggc 242640 
tggagtgcaa tggcatggtc tcggctcact gcaacctctg cctcctgggt tcaagcgatt 242700 
ctcccgcctc accctcccga gtagctggga ctacaagtgc atgccactgc acccggctaa 242760 
tttttgtatt ttttttaagt agagacaggg tttcactatg ttggtcaggc tggtcttgaa 242820 
ctcctgacct catgatccac ctgcctcagc ctcccaaagt gctgggatta caggcatgag 242880 
ccaccgcgcc cagcaatgtg actttataat tacagaatgt aggactcagc tcccactatt 242940 
gttatgactc aatattctct tagataatgt ttggggcact agcttacagg cagcattgcc 243 000 
cggtggttaa tgttgtagct ttgcaggcag actgaccata ttaaaattcg atcacaccat 243060 
ttgctaagcc tgtggactcg ggcacgcttc tttctctgcg ttagtttcct cctctgtaaa 24312 0 
acacggatga tgctataaac acacccaagt cctagaattg ttatatgagt tagaaaagat 243180 
aggcaaatac aactctcaca agacagcctg gcctccagta agtgccactg agtgtttgct 243240 
cttattgtac agtggctcca agtgcttctg tcttggatta tttctgacca ggtggctatg 243300 
tctcctagta acttaccaat cctgttgagt cttaataagc acgtctttga tgcctacagt 243360 
gcgactgaat ttccaggcct cattactgga gacacaatca tcctatatgc ttttttccat 243420 
ttgtttttaa taaagtggta catgtgtatg gcaccagatc aaacagtaca gaacaagtta 243480 
caatggaaga gaatggcctc ccagctttcc tgaaatcctc aactcagaga caactttttt 243540 
ttttctgacg gtttctttat acagcccttt ttgtggttac cttcctaact ctagaaaaac 243600 
tattcttacc tctgtttatt tacttagaaa cattagacgt tacctttcaa ctcctcagta 243660 
tgaagcttta gttttcagca ccccaggcca ccaccctctt tccaggactt actacttata 243720 
ctggtggtag gtggaatttt aaaattcatc agcattcttt tgtgattctc tgtgtgttcc 243780 
agttttacag caacccgtac ttgttgcatg agtacagtag aactgggagg ctcataactt 243 84 0 
agcctgcagg acttttcact taaagcctgg ccctcagggt gatgtcaccc acctcattgt 243900 
gcctggctca ggagtttagt ccctcagttg cctggttgta tagtttggat gttcagcacc 243960 
tccaaatctc acattgaaat gtgatctcca atgttggatg tggggcctgg tgggaggtgt 244 02 0 
ctgggtcatc aggtgggtcc ctcttgaatg gcttggtgcc ttccccatcg taacgagtga 244080 
gttcttgctc tggcagttca cacaagagct ggctttttaa aggagcctgg caccttccgc 244140 
tctttctctt gctcttcctc ttcccttcct ttgtcactaa aagcttcctg agccctcacc 244200 
agaagcggtg cagatgctgg tgccatgctt ggacctcctg tagaactgtg agccaaataa 244260 
actctttcct ataaattacc cagtttcagg tattccttta tacaatgcaa aacagactca 244320 
cacatctggt aaaccccagt tgtttgcttc taggtaagac gggaggagtg gggagctggt 2443 80 
gagggtttcc actgcattgt ctattttcag gcaaggtgtc tccactgagt aggcttcaca 24444 0 
ttcagagctc tgggtaaggt gggcaggaag agggttgcag gctgcccaaa ggagggagag 244500 
aagaaggctg aatccttcag tgacaacctg tgaaccagag tcttagctct ctttgaatat 244560 
tttgttcagt atctttgggt tttgttttat tttgcctagg ggtaaatgct gactgcctgt 244620 
tctctggaca ggaatggaga agatggtgct agcagggttg ctgttcatat gtagacattc 244 680 
atgcagtcac tctcttttca gcacacttct tacttctgcc ctgggttcag ttgctgactc 244740 
tgagcccaga aaccttctag ggttctgtta ggtagattgg cttccaccgt ctttgcgaca 244800 
accacagaaa attctagact gttttctctt cgggcttcat tagtcaactt gcttcagtct 244 860 
gtcttgcatc ttctaaatat ttatagatct ctctcttttg ttggagtggc agaaaatgct 244 92 0 
agttgaccac ccaatattca aattatcctg cctccttaat aacagaatat cattggatgt 244980 
ggtgggtaaa taatataccc taactttcct tgcagagagg ggtggccaat gagatggaaa 245 04 0 
tgagagtcat tgggaaagac tcccaagaca tctctttaaa caagacagac tgaagcaagt 245100 
tgactaatga agcccaaagc tagcagttgt ttttgtttat ctttgcctct ttcttcttct 245160 
tcctgtgggg acaaagggca gtgatatctg gagctgcagc agccattttg gcataatgtt 24522 0 
ggaaaagcca agagactctc agagaccgca gctccagcag ttttttattt tttccaaata 245280 
tttgctccac tgcaggagga tgagatattc gtgtttgttg ccttgtgact gtaggaggac 24534 0 
tgcacttccc tgccttgttg tcaagtttcc ccatgtggtc tgctttggcc agtaaaacat 245400 
gagtgggaga agcttggtga accattgcat gtctaccagc ttttttgctc tcttcccttt 245460 
ggcattagaa aggcatgtcc aggatggagt tgttccttca gcctagattg ggttatgaga 245520 
agctagctgg gggagtccag taacatataa agcgagttag aaataaaact ttgttgttgt 245580 
aagctatata tatatatata tatatatata tatatatata tatatatata atatgtatgt 245640 
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aatatataaa tacatattat actttaagtt ctagggtaca tttgcacaat gtgcaggttt 245700 
attacatagg tatacatgtg ccatgttggt ttgctgcacc catcaactgc tcatttacat 245760 
taggtatttc tcctaatgct atccctcccc agccccccac ccctcaacaa gccctagtgt 245820 
gtgatgttcc ccttcctgtg tccaagtgtt ctcattgttc aattcccacc tatgagtgag 245880 
aacatgtggt gtttggtttt ctgtccttgt gatagtttgc tgagaataat ggtttccagc 245940 
ttcattcgtg tccctgcaaa ggacatgaac tcatcctttt ttatggctgc atggtattcc 246000 
atggtgtata tgtgccacat tttcttaatc tagtctatca ttgatggaca tttgggttgg 246060 
ttccaagtat ttgctattgt gaatagtgcc gcaataaaca tatgtgtgca tgtgtcttta 246X20 
tagtagcatg atttataatt ctttggatat atacccagta atgggatcac tgggttaagt 246180 
ggtatttcaa gttctagatc cttgaggagt cgccacactg tcttccacag tggttgaact 246240 
aatttacact cccaccatca gtgtaaaagc attcctattc ctatgtctcc acatcctctc 246300 
cagaatctgt tgtttcctga ctttttaatg attgccattc taattggcct gagatggtac 246360 
ctcattatgg ttttgatttg catttctctg atgaccagtg atgatgagca ttttttcatg 246420 
tgtctgttgg ctgcataaat gtcttctttt gagtagtgtc tgttcatatt gtttgcccat 246480 
tttttgatgg ggttgtttgt tttttttctt gtaaatttgt ttcagttctt tgtagattct 246540 
ggatattagc cctttgtcag atgggtaggt tgcaaaaatt atctcccatt ctgtaggttg 246600 
cctgttcact ctgatgatag tttcttttgc tgtgcagaag ctctttagtt taattagatc 246660 
ccatttatct attttggctt ttgttgccat tgcttttggt gttttagaca tgaagtcctt 246720 
gcccatacct atgtcctgaa tggtatcgcc taggttttct tctagggttt ttatggtttt 246780 
taggtctaac atttaagtct ttaatccatc ttgaattaat ttttgtataa ggtgtaagga 246840 
tggtttccag tttcagcttt ctacatatgg ctggccagtt ttcccagcac catttattaa 246900 
atagggaatc gtttccccat ttcttgagct acagatattt tgagtttggt taccacagta 246960 
ttatctagtg gaagttgact tatacagtat gtaataggat aaatataggt gtgtaacaga 247020 
atattaagtg ttcgtgtttc aaagctgagg ggaaaatgtt aaaagtgttc acacactcta 247080 
aaaagagatt agctaaaact gcttcattaa ccacactttg gggaaaccag ttctgagatt 247140 
cttctccatt actctgacag gttggaccct ctggggagca gatctcaaga tcaagttatg 247200 
agtgcaagag gtgtgttggg aagcgatggt tgtaaaagaa tcctgcagta gcaccaggca 247260 
caagtctgtc cagggagagg aggacttcta ctctctacca gcatctctcc taagtcccct 24732 0 
taggggacgg gggcaaggaa gtgctgggaa gggcagggca tggttcctgg ctaggactcc 247380 
acccccctgg ggcctgtacc cacggaccta ggtgaagaca ggcactcctg ccttctcgcc 24744 0 
caacggttgc gtttcccaag atcatcctgg cctgccacgc ccccatctac ctattaaact 247500 
cccccacctt ccccaaaccc tagcaggcag acacacatcg gtggaagaag acaggagcgg 247560 
ctggacattg aaaggacgtc gagaggagca cacctgcaca ccatcgacca gcggaacgag 247620 
gcagagtgtg gctggagcag tcggagggaa gcctgggccg ctgactccag gggaaaacca 247680 
tctcctttct ggctcccccc tctgctggga gatactttca ctgaataaaa ccttgcactc 247740 
attctccaag cccacctgtg atccgattct tcctgtacac caaggcaaga acctgggata 247800 
cagaaagccc tctgtccttg tgataaggta gagggtctaa ctgagctggt taacacaagc 247860 
tgcctataga cagcgaaact gaaagagcac acaatagcac acactcattg gggcttcagg 247920 
agctgtaaat atccacccct agacgctgcc atggggcggg agccccacag cctgcccgtc 247980 
tagaggtttg agcagcggga cactgaagaa gagagccaca ccctcatcgc acgtcctgcg 24 804 0 
agggagacaa gggaactttt ccggtttcac ttctgcttgg cttgagctgg cactgaagca 248100 
cccttttccc tcctcactga gggagcagag gggaaaagcg gtagaactaa caggctaaca 248160 
atgctcctcc gaaaatatat cgtatttttg gatccctaga gataggtgat cacggcagcc 248220 
gcggagtgca tttgggtctc ctttcaagaa agaacttgct gctcagcgtt gaagaatgca 248280 
gttggccaac agcctccagc tgctctgtct tcagcatctg ccatggcatc tgagctgagg 248340 
tcatgttctt cctgggaggt ccccagcaga aggatcacgt ggaagctcca caagctccac 248400 
agatgttcca ggagaggaat aggcagcatt tggaagacat atcctgccat aacagagggc 248460 
atttgctagt agagacaaca aacagcaaca gaaatggggg gaagaaaacc acctcttacg 248520 
naattcgaac tccggtaccc aagtaaacaa acacacaagc acaaagcact ttctcccatt 248580 
tcccctcatt gatcctgtcc gggtagaagc tggggaggaa gtagaatagg gtgaggcggg 248640 
gtggggctgg ggggcctaca ccttcttcct tcccccgcag gtcctgtccc tgggccaggc 248700 
ttgaactagg ggaatgggaa aagctgtgaa gtgaatgaga attaggagtt tttatttaga 248760 
ctggacttga attttttttt tttttttttt ttttttgaga cagagcctcg ctctgtcacc 248820 
caggctggag tcccgtggcg ccatcttggc tcactacagc ctctgcctcc cgggttcaag 248880 
cgatcctccc accacagtct cctgagtagc cgggattaca ggtgcctgcc accatgccca 248940 
gctatttttt tttttttttg tatttttagt agagacaggg cgtcaccgtg ttggccaggc 249000 
tggtctcgaa ctcctggcct caagtgatct gtccgcctcg gcctccccaa gtgctaggat 249060 
tataggagtg agccaccacg cctggcctgg acttgaattt ttaattccta aaaatgaact 249120 
accagttaaa atttaaaaat gaccaaaaaa gctatgggat atgctgatgt tttgctttgg 249180 
ggataaggaa aagatatctg gttgagcggc attgaaaaca gtgtagggag agaaaaactc 24 924 0 
attcctggct cacccttttg agtcccacta tctcaataat ctgatgttat atgacacaca 249300 
cacacacaca cggaggaatc ctggaagact ccatatcaag gtggtgatga aggtgaccag 249360 
tgggtgatag gattataggt gtgtgtttat ttatttattt taattacctt tttttagaga 249420 
cagggtctct gtcatccagg ctgcagtgca gtggtgtgat catggctcac tgcagtcttg 249480 
cactccaggg ctcaatcctc ctgcctcagt ctcctgagta gctggagctg cagtcatgca 24 9540 

FIG. 6L3 



BNSDOCID: <WO 200403574 1A2J_> 



WO 2004/035741 



POYUS2003/032556 



71/132 



ccaacgtgcc 
actttattgc 
ctcaaagtgc 
ttaggggtaa 
ttagtgtacc 
acccccacac 
gcacttagag 
tgagttactt 
atttcattct 
cacacacaca 
ggttgcttct 
ctgttttttc 
agtctttttt 
gatccaatgg 
tttccataga 
tgcatcggca 
taaggtggta 
atttaggaaa 
ttgtttgccc 
ccttgtagct 
attctgtagg 
gaataattag 
agtcacaaat 
aatttttatg 
atatggtgag 
tcccagcact 
ctgaagatca 
ttttataccg 
gtaatgtgat 
ccctctttgg 
tggtattttg 
tacaatattg 
tattatttct 
taagtatatt 
tcttgatttg 
cattgatttt 
attccttagg 
ttttccagtt 
tagtactatg 
gggggaaatg 
atgattctta 
ataaaaggag 
ttcattttta 
ttacatctac 
aatgtaaaag 
attcccttcc 
cagtccacat 
tctgctgttg 
gacatgggtt 
taagtccctg 
aggacacttc 
aatgaggaat 
cacaggcaag 
atgctcggat 
ttcctgtcat 
ccaccctctg 
catttttatt 
tttgcattcc 
caataaacat 
atttaaaaag 
atggcccacg 
aggattaaag 
gtgctgaggg 
aatttagcgc 
aggaggggag 



caactaattt 
ctaggctggt 
tggaattact 
aagtggcttt 
catcacccaa 
tgtccccact 
cttacctccc 
cacttaggtc 
ttttttgact 
cacacacaca 
atatctttgc 
tcccttttat 
atataattat 
tagatctgtt 
gattgtacta 
ccaacaacgg 
tctcactgtg 
tatatttgtt 
actttttaat 
tctgaatatt 
ttgtctcttt 
gtcccattta 
tctttgccta 
gtttcaggtc 
agataggaac 
gtttattgaa 
gttggttgta 
gttccatgtt 
gcctccagat 
tctcatataa 
ataagggttg 
attcttctaa 
ttcattagtg 
cctatgtatt 
attttgagct 
gtaacctaac 
attttctagg 
tggatgccct 
ttgaatagaa 



ctttcaactt 



ctattttgag 
gctggatttt 
attctgttta 
tttctaattt 
tgagttttaa 
tgatatctgg 
gcctgctgct 
agttttgctt 
gctgataatt 
ataggaggaa 
aagaacagat 
ggcgaggcag 
gaaaggggct 
gccagcgtga 
atgtctccag 
ctgtataagc 
gatttttctt 
tttaattgct 
gtaattctac 
gaatcactga 
ttcttgcatt 
taatataagg 
agtttcatgc 
attcatttaa 
ttctgattgg 



actttatttt 
cttaaactcc 
gcacttggcc 
ggttacatag 
atagtgtaca 
tctgagtctc 
acttagaagt 
agtggcctcc 
gagtagtagt 
cacacacaca 
aattgtgaat 
ccttcttttc 
ttcttttcct 
tttagttctt 
atttacattc 
ttgttttttg 
gttttaactt 
ggccatttgt 
gtgattattt 
agtcctttgt 
actctgttgg 
cttatttctg 
gaccaatgtc 
ttagatttat 
ccggtttcat 
taggatttcc 
ggtatttggt 
gttttgatta 
ttgctctttt 
attttaggat 
cactgaatct 
tccataagca 
ttttgtaatt 
ttatttttat 
tggccatcat 
actactaaat 
tatgagatca 
ttatttcttt 
atggtgaaaa 
ttccccattc 
atatattcat 
attgaatgct 
tgtcatgaat 
tactataata 
ttttaaaact 
ggcttccctc 
ggtttggccc 
tacacactcc 
ggtgatgtct 
catggacctg 
tatcaaagtc 
ctgagcttag 
gagagagcat 
acaatcgcat 
gtggtgctcc 
acatctgctc 
catttaatac 
ttggagattg 
cataagcatg 
ctatgaatta 
aacttgcact 
cagtatttat 
aggaagagat 
aaattcacct 
cagtttgttc 



attttttatt 
tggtttcaag 
ctattatatt 
atgaattgta 
ttgtacccaa 
ctgatgtcca 
gagaacatgt 
aatttcatct 
ccatctctct 
tttatccact 
tgtgctccaa 
ttccctatgc 
ttgggaagat 
tgagaaatct 
ccaccaacaa 
actttttaat 
gtatttccct 
atatcttctt 
gttttttttt 
cagaggtata 
ttatttcttt 
ttattttgtt 
cagaagagtt 
gtctttaatc 
tcttttacac 
tttccccagt 
tttatttctg 
caatagcctc 
tttgcttagg 
tggtttttct 
gtggattgct 
tggtatgttt 
ctccttgtag 
tttttgcagc 
tggtgtatag 
tcacttatca 
tatcattggt 
ctcttgcctg 
gtgggcatcc 
attttgatgt 
ttgatgccta 
ttttctgcat 
cacatttatt 
aacatgtata 
tgggcctaag 
ctcaagcctg 
atgataacct 
tggcaaggaa 
catgactggt 
cacaagagca 
tagctcaggg 
acacaagcag 
tagtgggggc 
caagattaaa 
aaatatccta 
tcctataatc 
acgtataagt 
tgcatttttc 
ttttacttgt 
gacatgtgga 
gtggctgggg 
taagtgttga 
caagagtaac 
tttgcataag 
tcagggagct 



ttttgttaag 
cattcctcct 
tttaaaaaat 
tagtgatgaa 
tgagtagttt 
ttatagcacc 
ggtagttggt 
gagttgctgc 
ctctcacaca 
catccattga 
taaacataca 
ttccataggt 
acccagtagt 
ccatattatc 
tgtatgtgtt 
aatggccatt 
gataattagt 
ttaagaaata 
cttgctgatt 
gtttgcaaat 
tgctatgcag 
gcatttgttt 
tttcctaggt 
catcttgaat 
tacatgtggc 
gtatgttttt 
ggttctctat 
gtagtataat 
attgctttgg 
aattctgtga 
ttgggtagta 
ctccatttgc 
gggtctttca 
tattgtaaat 
cagtgctagt 
aatctgggag 
agaggtagtt 
attgctctga 
ttgtctcatt 
tggctgtgag 
gtttgttgag 
ctattaaaat 
gacttatgtt 
attttgttat 
tcttcctgcc 
ctctgcagga 
ccatgggcaa 
aggatggcca 
tctgcctgga 
gaacttatct 
agaaatatac 
aaggaaatcc 
agtcaggggc 
caccatgagg 
aaccagatga 
attcccacat 
gtgtctttta 
tctctgttga 
gtaatcaacc 
taggcaccag 
cattggatgg 
gtgagcacta 
acagagaaga 
gggatgtgtc 
tgaagaagag 



atggaatctc 
acctcagcct 
ttcaatagtt 
gtctggattt 
ttcattcctc 
ctgcttttgc 
tttcccttcc 
acataacatg 
cacacataca 
tgggcactta 
tgtgcaagtg 
actgagaaag 
gggatggctt. 
tccatattgt 
ccattttcac 
ctggctgggg 
gatgttgagc 
tctcttgaag 
tgtttgagtt 
actttctccc 
aagcttttta 
ttggggtgtt 
tttcttctag 
taatttttgt 
tatccaattt 
gtttgtttgg 
gctattctac 
ttgaagttgg 
ctatttggac 
aaaatgacat 
tagtcatttt 
ttgtgtcatc 
cctccttggt 
gggattgagt 
gatttgtgta 
atttttgagg 
tgagtttctc 
ctagggcttc 
ctaattttta 
tttgtcatag 
ggattttatc 
gattacgttt 
tatttgttgc 
cagaaaagta 
tcccaagccc 
taaggggata 
tgtctgagcc 
acatggcttg 
gggcttgctg 
gacactgaag 
tttagagcag 
atggtgaggg 
agtggtcagg 
atcgttaaac 
cagcacccct 
agcaatttat 
tttttaaaaa 
tttactctgc 
aaaataaaaa 
ggttgcagac 
gtacattaaa 
cagaacccaa 
agaatagatc 
ttttgtgggg 
atcttggaga 



249600 
249660 
249720 
249780 
249840 
249900 
249960 
250020 
250080 
250140 
250200 
250260 
250320 
250380 
250440 
250500 
250560 
250620 
250680 
250740 
250800 
250860 
250920 
250980 
251040 
251100 
251160 
251220 
251280 
251340 
251400 
251460 
251520 
251580 
251640 
251700 
251760 
251820 
251880 
251940 
252000 
252060 
252120 
252180 
252240 
252300 
252360 
252420 
252480 
252540 
252600 
252660 
252720 
252780 
252840 
252900 
252960 
253020 
253080 
253140 
253200 
253260 
253320 
253380 
253440 



FIG. 6M3 



BNSDOCID: <W O 20Q4Q35741 A2 _l_ > 



WO 2004/035741 



PCT/US2003/032556 



72/132 



ggagatgcag 
cataccttag 
tggtctgggt 
ccaaaattca 
ggagcatatc 
ggttctaaaa 
actgattgtg 
tgtcttgaga 
agtctgccag 
ctctttcctg 
aagccccact 
gggaaacctc 
agggaaaggt 
aggaaggagg 
gaaaagatgg 
aaagatggaa 
cagggtccac 
cccaaggggg 
cctcttcttt 
ggcctggggc 
ggtcagggaa 
tatgggtgcg 
tgttggttgt 
ctgcagctgt 
accacgaaga 
tcatgtcagt 
tgcaaatcgg 
atgccttagc 
ctcaggccag 
acctgctcag 
agttcccaaa 
gggtatggca 
ggaactggga 
gtcagggatc 
tgctgtggac 
attctaaagc 
ctgacattcg 
atattatcca 
catgatcgcg 
tgcaaaaata 
ttacatcttc 
caaccacagc 
gctcttggcc 
tgcccagagg 
acctagaaac 
ttagcaaaat 
ctcagggacc 
ccatcggtga 
ctgcagacct 
ttcttgtttc 
ccctgctgtg 
ttgaggatgt 
gcggcacagc 
ttggttcggt 
tagataagag 
aatcagatat 
ttctcagttt 
ttcactctgc 
ggccattaat 
ctgagcaaga 
ctttgacatg 
cactgttccc 
gaatctctgt 
atgttgttgg 
aaggagagga 



agaaaacaaa 

ttagcttagg 

tctttgggag 

aagggaaatg 

ttaaaaattc 

gggggaaaca 

tactaagtgt 

caagcattgt 

gctttcagca 

cagcgttgc a 

tcctgtctct. 

agaaaccggc 

gaagtgctga 

cagggacggg 

ctggtggaaa 

accctgaagg 

tttctcattc 

cagattcttg 

actcgtgagt 

aagcatcaaa 

aggaaggtct 

gtgtctgggg 

ctgagctggg 

acaggtaagg 

taaccctctt 

cttaatagat 

ctgcccacca 

ccactctgtc 

gaggaccagc 

tgctttggag 

ggtagagaga 

ggaaacacaa 

gaaagagcag 

aaccaaagtg 

gcgtcaaggc 

taggtcattt 

ccaaaaagag 

ttgaaactgt 

ctggctctaa 

gctgtgacgc 

ttttgccctg 

acgggtctgg 

ctgtgatagg 

tgcctgtgac 

ctgaacaaac 

acatcccagg 

tacagaaaat 

gtcctgctac 

ctggacagta 

ccagcaccct 

aaccccaaat 

acccatgaca 

ttggttttat 

cccgaaaggc 

acaaaatgtt 

gcatttatct 

aaattttccc 

agacaggggc 

gagacccaat 

gctcctgcct 

aagacttgag 

tgccctggtc 

tctcacaagc 

ctatttcagg 

attgagagac 



tgaagaaaat 

tagagtctaa 

gtatcatagg 

tattttacat 

catttggagc 

tcctttgcaa 

cagacctgat 

gataaaccat 

attctaaatt 

gatgacaggg 

gcatgggcga 

ccctgcctgg 

aaaagaataa 

aaaggagggg 

ggagcttcca 

agaacaggaa 

tacagatgag 

aaaggatcat 

cagtcctgaa 

catcctgggg 

ttaagttgtc 

tagccgttgc 

gacagagtga 

tgctgaaatt 

tgaatatgtg 

tcagctcagt 

tgccggctca 

aggattccag 

cttgttcata 

tatggaacca 

tgagggattg 

ttatagttca 

agagtgaaag 

catgcttcct 

tcagcctcaa 

aaaaagttct 

gtcaagaccc 

tattttttcc 

catcattttt 

atatgtgtct 

cctttctgcc 

tttcctagga 

gccctgggct 

atgggctgcc 

attttccttg 

gaagttcaaa 

atgtggcacc 

agtgggtcca 

ccatgggagc 

gtctcaggtg 

atctgaggca 

cggcctcagg 

acatttatac 

cggacaactc 

gcattctttt 

cagtgagcag 

tttagcttag 

ttctgtgcat 

ccagcttcaa 

gtccatgagt 

9999tcagat 

atccaagtga 

cattgccaac 

aatgggagta 

tcaagtccct 



gtcaaaatgg 
acttttacaa 
agaatgaagg 
gcatagcatt 
atatcttaaa 
cagaatcatt 
ctccatcctg 
gaccaaaaaa 
tccttttgca 
ctctcccaca 
gtgtccactg 
ctgcttcacc 
aaaaggggga 
aagcacggaa 
ggaattggga 
ggaaaaagaa 
gaaacagagg 
ctgcactctc 
ggacaagctg 
gccctgggtg 
tgctctaagc 
gtctctgggc 
cagcatagtt 
ctccaccaac 
gaagtctgtt 
tactgcctcc 
ctcatagttt 
tcagcttcct 
tctgtaccct 
gccgtcaatg 
gtgctggaag 
gggagtggag 
tgagagcggg 
tttcagccct 
acatgtcttc 
tttgttttct 
tggcataccg 
ttaactgtta 
ggctcttttg 
gtatgtgtgt 
tttctgtcct 
gtttcttttg 
aacttattgg 
atcttctcct 
acatttcata 
agtgaaaaaa 
tcggcagcct 
ggtgtctgga 
cgcacagtcc 
agaggttccc 
ggtcaattta 
aggtcctgaa 
agacatcagt 
caagtggaga 
gagtttctga 

aggggtgact 

tgattttggg 
ccagggagcc 
ccacctggta 
tatcaagaca 
tttccagggg 
cccttggcag 
ccggagagtg 
tttgactttt 
gagataaata 



aaggggttgg 
gtggtttcaa 
cagggaggac 
gttttactct 
aaacccattt 
cattctctca 
cctggtatgg 

agggcagttt 

agtcaggctg 
gtgctgagca 
gaagccactg 
ctagaaagcc 
acatgaaaaa 
acagccaatg 
cacagccctg 
aacaagtccg 
cacagagagg 
tctcccttaa 
cctgaagtcc 
aggtttgctt 
ttagtaatcc 
aaataccctg 
gcatgcagag 
ccttcctctt 
ctccaaactt 
tccaggaagt 
taactctgta 
tctcctagac 
gcaaacctgt 
caggaatgtt 
tgggaggtta 
tgtccaggag 
cacaaagaaa 
gccaggatgt 
ttccttgact 
ttccaccgat 
ccctactaag 
tttgtagagt 
agatcaaatt 
ggttaggaga 
tttaatttgc 
taggatcaaa 
gaaaatgttg 
cttcccttgg 
aagtgtcagt 
ggccgtaact 
ggcctgcagc 
cgcccggcac 
ctgcctgttc 
tcttctgctg 
ggaaccttat 
gacaagtgcc 
caatatatgt 

gggggcttcc 

ttagcttttc 
tggaatggaa 
gtcccaagat 
cctcctcaca 
acaattagga 
ttccaattgt 
gcttgatggc 
ggaagaggcc 
gctttgccac 
ccctttgcag 
tttatcaact 



cccggctatg 
taggtgtgtt 
gcttccagca 
ctttccattt 
ctctgacaat 
ttcatcaacc 
cactagcttc 
tataaacaca 
gagttaatgg 
ggcagtttga 
agaggaagga 
caggcagagg 
gagcaagagc 
tcaaggagaa 
tcttattgca 
tctgagctgg 
aagtggcttg 
tgcattctta 
cacacagatg 
ttaaattcca 
ccctcagagt 
gagaatgcag 
ctggaggctc 
tgcccccagc 
tctaacattc 
cctccttgtc 
tctttctaat 
taggagttgc 
caatgcccaa 
acactctaag 
ttctaaggat 
tgggaggaga 
gggaaaaaga 
gcagggcggc 
tttgtctatc 
actctgattt 
attaaaataa 
taaagattcc 
tgcaatttga 
ttttttatca 
gggcttttgg 
ccgctagttg 
ctgtaacccc 
cttcagcccc 
ggctcctcat 
tcttcttctt 
actcccctcc 
gcacggctct 
tgtccggcag 
ggcttctcct 
tttgccaaag 
cgaggtgatc 
aagataaaca 
agttcacagg 
caaaggaggc 
tggaaggcag 
ttattttcca 
gaaggaagca 
catcacttct 
tcctccacat 
atgttctctt 
ccgagttgca 
tattcctagc 
tgattgctgc 
attactgaaa 



253500 
253560 
253620 
253680 
253740 
253800 
253860 
253920 
253980 
254040 
254100 
254160 
254220 
254280 
254340 
254400 
254460 
254520 
254580 
254640 
254700 
254760 
254820 
254880 
254940 
255000 
255060 
255120 
255180 
255240 
255300 
255360 
255420 
255480 
255540 
255600 
255660 
255720 
255780 
255840 
255900 
255960 
256020 
256080 
256140 
256200 
256260 
256320 
256380 
256440 
256500 
256560 
256620 
256680 
256740 
256800 
256860 
256920 
256980 
257040 
257100 
257160 
257220 
257280 
257340 



FIG. 6N3 



BNSDOCID: <WO_ 



_2004035741A2_I_> 



WO 2004/035741 



PCT/US2003/032556 



gggagtatgt 

gcttgggtgt 

tcaatacaca 

atatggaagt 

aggaacagtg 

aacaactctt 

cgacctcggc 

cccgagtagc 

agagacggga 

cctgcctcgg 

tttggaataa 

acatagtcac 

acaaccatga 

cacctctgtc 

aacttcctcc 

tacaaacttg 

atcagaccta 

gctgaactaa 

tagccctttc 

acaaattaac 

agtctaaacc 

gtgcttgaga 

taatttggct 

ccccatgagt 

gccaaatctg 

ctcaggagac 

attgcaattc 

ttgggcggtt 

aaattacaaa 

cccctgcatg 

tcccagctca 

tttgtccttc 

gttgttgtga 

ataaaaaatg 

cagggtggtg 

aattcttttt 

tgagcattta 

tgggttggaa 

acccatgtgc 

ttattacggg 

cctgtcttct 

cagtatacgc 

atgaggactg 

aacttcaaag 

gaaaaaggga 

agatcttgct 

tgcttattgc 

cactgagagg 

tccgcatgct 

tctaagaagc 

agtgacattg 

agccgaaaat 

ttacactcca 

cactgagttg 

aatttataaa 

aacagctggc 

ccaaccagtg 

gagcatctcc 

attctgtcct 

cctaggcaga 

gaggagctcg 

acagctaggc 

gggtgcacag 

ctgggcgccc 

ttgtatcagg 



caaagaaaaa 

actccagtgg 

gaagcaaaca 

cctcttgttt 

gctgtggggg 

tttttgagat 

tcaccacaac 

tgggattgca 

tttctccacg 

cctcccaaag 

ttttataggt 

tgaacaatca 

aatgaaagga 

agctgcaaac 

ctccacgttt 

aaaccggcta 

accgactcca 

ctttgggaag 

ctgaaaagac 

tacaagatta 

tccccaaatt 

tattttgtag 

caaccagctc 

ccatctctaa 

cctttggagg 

tgatttgagt 

tcttgtcttg 

acaaactcat 

attttattgt 

gtttagtgat 

ttcacttatt 

tgtttgtata 

agatggatca 

ctcaaaaatc 

gtaaatgggt 

atgcatatga 

tgagatttag 

aacattccaa 

caaacaatgg 

aataatactg 

tggaagatca 

cagtcctctc 

attgactttt 

cacaactttc 

ggtgttggca 

gaacagaaaa 

tctcaggggc 

agcatccttg 

agctgttgca 

caggtttctt 

ctcagtcaat 

acagtggaaa 

tttccaaata 

acagaataga 

tgtttcagta 

acttagtatg 

accctgacaa 

ttctccaagt 

tcaggaattt 

gtgtgataag 

ttaaagctta 

atctggctgc 

gactagaggg 

gccgaccctt 

gttggcctgt 



73/132 
I 

atgtggagaa acttcagctt 
gcatggatgt attactgttt 
ggccacgtgg gtaaacagta 
ccatgtcatg atgaaggaaa 
aactgaggag atggaaggac 
ggagttttgc tcttgttgtc 
cgctgcctcc caggttcaag 
ggtatgctcc accatgcctg 
ttggtcagct ggtcttgaac 
tgctgggatt acaggcatga 
tttcaaacta ttacacttac 
ctccagattt taagtaagtc 
agaatgtgtc actggtatgt 
agagcctgaa ataaatgttt 
ctcactcact cctctccagc 
tgcaaaaatt ataactgtgg 
tcttgcttct aacctttaag 
gaattcagtt catggtagaa 
ccccttcttg cctggggaca 
gaaattaagg tttagggttc 
gctcctgggg ataacatcac 
accctgctct ggatggatca 
tgccatccca cccaggaaca 
cctgaccaat cagcactccc 
cagataacaa cttatcttta 
aataataaaa ctccggctct 
ataaattggt tctgtctagg 
cctctgtgga agagtaggag 
aaggtcaact tgtcccagtg 
tgcaagttga gcctctaggg 
atctgtgtgt tcttgagcaa 
atgatgagaa taataacctc 
gataatatat atgtagagtg 
ttaagtgtta ttaataataa 
gttcttttta ttaagcttta 
tatattgcac atgcatgaaa 
tttagcagtc acatgtccca 
cccattccaa ccattggaaa 
aaccgcccac aggttctcat 
attccctaag aattaatatc 
gcaggttcta gattcaatgg 
cagaacggcc acctggtggt 
gtgtgaactc aaactgccaa 
aaagcactac tttctttctt 
aggatgtttg tttagttctg 
gacacagatt tgtttctctg 
ttctgcagca gtagaagggc 
gagtcatggt tggaatctgt 
ttgcagggat atgtgtacct 
aaaggaagga agctgatctt 
gttgagtgta tgaatgaata 
gactggatca taaaatcttc 



gataaagtat tttttaaaat 
gatttttaaa tgcagtgtca 
ggttgaaaac actataaaag 
aatgctaaat gaaacattct 
gaaggaaggc acatttaact 
gctttgctaa ggatggggta 
tcagtctttg gaggcagata 
tacgataata gcagtaaaag 
tggggcctgg gaggctttcg 
tggaattggg aggaggatca 
tgagggccaa gatgggaaat 
gcttcctggt attcatatta 
gtgaccaatt gcatatggtg 



gaacacatag 
tgcagtgcat 
attttcattt 
gcaaggacca 
aaggcagtca 
caggctggag 
tgattctcct 
gctaattttg 
tcccgacctc 
gccaccatac 
ctttttatat 
caggatggga 
ccacacgtct 
cctctgtgca 
acttctctcc 
aaattatgac 
ctgtccttgt 
ctctgaaaca 
agtctgccat 
atgcagcctc 
tgttgtaaaa 
gctgacacca 
gaaaaatact 
tacttcccag 
aaaactctga 
gcatgaatta 
cagccagcaa 
ttcatggaga 
tccgtctgtg 
tcaggttgtc 
gctccttaat 
cacaataacc 
cttataacag 
actgacatat 
aagtgtgcat 
atacatgcat 
ggattacaag 
acattccaac 
tcttggttaa 
tgagcaagtt 
agtcactagg 
gggcactaag 
agtccctccc 
ggctctcaat 
ggcatcagtc 
aggcagttgg 
cctcttcccc 
ttttgttatg 
gtttatcttc 
gtttatcttg 
aacgggaacc 
taagcaaatt 
cctatcagaa 
tttggccagc 
caaggactat 
cttctctttc 
caatttaatg 
aaaacatgaa 
catttgcacc 
ctctaagtta 
gcggagtaaa 
ttttaagtgg 
tgtggcagcc 
ttgtgtagtg 
ggaatgatgg 



tttaaatcca 
tcttctatga 
accagggtga 
tcttttgcca 
aaagctttgg 
tgcaatggca 
gcctcagcct 
tatttttaat 
aggtgatcca 
ccggcccttt 
aagagacagg 
tgacaatgga 
ccaaatctct 
cagcctccac 
gggttctgct 
agtgaaagag 
tcatttttgg 
aaattgataa 
tgtaggacta 
cagttccaag 
gctaagacca 
tccagactgg 
cacttcatca 
gcccctactc 
tccctgaatg 
ctccttttcc 
ggcgaaccct 
aattggttgc 
cagcgaaggg 
taggtttcca 
caattgaggc 
tcatcataag 
tgcctggcac 
atttcttgag 
agatcatatt 
taaaaataaa 
ccagcaataa 
ccatcactgg 
aaaaatatga 
tctttttttt 
attgagccac 
gcagtctcag 
tcaccttgca 
tctctgccta 
aatggtaccc 
tagtgcttat 
tgccatgcca 
ctagtcctct 
tccactaggc 
aagtcctcac 
atcacgaaaa 
ttttttcctc 
tattctaaca 
catttgtgag 
gttcataccc 
aagagtcagt 
aactcttata 
taagtcttgg 
caactattat 
ggcaggagag 
ctccaggggg 
ctacaactct 
atcttccaca 
tcccccaaca 
tgtgtgactt 



257400 
257460 
257520 
257580 
257640 
257700 
257760 
257820 
257880 
257940 
258000 
258060 
258120 
258180 
258240 
258300 
258360 
258420 
258480 
258540 
258600 
258660 
258720 
258780 
258840 
258900 
258960 
259020 
259080 
259140 
259200 
259260 
259320 
259380 
259440 
259500 
259560 
259620 
259680 
259740 
259800 
259860 
259920 
259980 
260040 
260100 
260160 
260220 
260280 
260340 
260400 
260460 
260520 
260580 
260640 
260700 
260760 
260820 
260880 
260940 
261000 
261060 
261120 
261180 
261240 



FIG. 603 



BNSDOCID: <WO 200403574 1A2_I_> 



WO 2004/035741 



PCT7US2003/032556 



74/132 



ctaagaccag 
agtgccgagt 
gcaacctctg 
ttacaggtat 
tcaatgaggc 
gcctcggcct 
gtcctttgga 
aacatctgga 
gcatttctga 
cttctggggt 
acagtgtggg 
ctgtttttag 
gaggagtgac 
tgagggaatt 
agtgtgaagg 
aagatctcat 
ggtaggagga 
tcccagtgga 
cctggagggc 
agtgacagtc 
atccatctcc 
cagggagcct 
gacccgagtt 
catcaatgca 
cgtggaattg 
gttagaaaag 
aaactgtctg 
ccaaatggag 
acagcttctc 
gcagagtggt 
atgtaaactg 
accttgccac 
taaaaagtgg 
ttgtgtcaag 
agttcaaaca 
gaggggaatt 
tacctggaat 
aaagacaggt 
ctgagctgca 
tccaacggga 
ctcggtacat 
ggatagaaat 
tgctaagctg 
gagattggtg 
atcatcacca 
cctggtgtct 
tcccccttgg 
ttgctaatca 
actgcaggat 
ggagccagat 
gaatggttat 
aagagagtct 
ggttttatgc 
tacatattta 
ttcatattca 
ttaaaaggtg 
aactggctta 
tccagtcaga 
gagttcagct 
ataggtaact 
tggtatctca 
gcaaaaactg 
tagggcaggg 
cccggccctt 
ttgtcctaga 



fctcatagaag 
ttcacccttg 
cctcccaggt 
gcgccaccat 
agtcaattgg 
cccaaagtgc 
tcagctgctc 
ctgaaaccca 
cccacagaaa 
catttgtttt 
aaacaccttg 
aaagacacaa 
tgaggcgggg 
gaacttggtg 
agctgcgaag 
ttatccaaag 
aaagagtgga 
tggcagggca 
agggctgctc 
tctgccatca 
tgaaactcct 
gatgggcgag 
tgatagaaag 
aaccagaagc 
tcttacatga 
aacccgaaca 
ggattcataa 
tctgatttgg 
aaatggagtc 
gagaatttgc 
agataagcat 
cttatccata 
ttttggactc 
tgaaggccaa 
agaatgccga 
agagtttaga 
tttggggttt 
gaaatgcata 
catgctcaga 
tagagtgtga 
ttctgttaga 
tacccctttg 
gagtatcatg 
gctccatcaa 
ttatcaccat 
gccttacaaa 
gatctgcaga 
tgtgatggcc 
tttgttcttg 
gacaagagta 
taaatagtac 
ccaatgtgga 
ctcacaggac 
taaggtgagc 
ttttgggact 
aactagagga 
aggtctgcaa 
gttgtagtgg 
gtaggaattt 
ttatttcctt 
gatcctatgg 
ctctgagcta 
atagggatcc 
gaggctccct 
gctcagtttt 



atgtggccaa 
tcgcccaggc 
tcaagtgatt 
gcctggctaa 
ccagcctggt 
tgggattaca 
tggggctagg 
tgagacaccc 
ctgagaaaag 
gcagaaatag 
attttcaggg 
agatgataat 
ataatttaag 
ggaatgggtg 
gatgattctt 
aggaaacaca 
gacgtctatc 
ctcggctcat 
tgtttcacag 
atatttttag 
tccccagctg 
agtctgttcc 
cctacttcct 
taacacccag 
cagtaacata 
taggcattgc 
catgcttcgt 
ggcaaagcaa 
tggccacagc 
tgctagaatt 
attctctgct 
aatgtgttta 
acaaaaaaaa 
gtaacatctt 
tgaagctgcc 
aaaaaaaaaa 
tgaagctttg 
tcctgggatg 
tcttctccca 
gagagagcag 
gaatggaagt 
tcatgtattt 
agcacaattt 
aaaggagtta 
cagcaccacc 
ctgcaaactg 
aaagctggag 
ccatgacagt 
gagcctcagt 
tttgatgggt 
aaaggaggaa 
ctgaaagtgc 
tggtaccata 
tgatgcctgc 
gggttttggc 
cacaaagacg 
ctgcttatcc 
tccaggttgt 
agaaatttgc 
aaccttaggg 
tcaagagaaa 
aatccactca 
ccttcccatg 
tggaataggc 
ttcccatagt 



ttcccttact 
tggagtgcaa 
ctcctgcctc 
ttttgtattt 
tttgaactcc 
ggcatgcgcc 
tcaatccfctc 
tgagccaaaa 
aaatgttttg 
atagcagata 
agttgcactt 
actggtgatg 
aggccacagc 
agatcaacga 
tggttttgag 
gaagtgagcc 
tccccaggaa 
tcacagactg 
cccatatccc 
catgtggtct 
acagctggtg 
aatgccaatc 
cccttgtatc 
ttcatatatc 
aatcctgaag 
tattatagat 
tgcaatctga 
agagtatgga 
tggggctgga 
tttaagttgt 
atcccaatga 
taaattattt 
ccatgatgga 
agcgtcctgt 
caggatggcc 
aaggcacctg 
catttaattt 
agtcacctgg 
ggcttatcga 
ggaacagaag 
ttctctatcg 
tcctcccaga 
ctctcacttt 
aaaagaagca 
aaccagcacc 
cagtaggtat 
aatgttttgg 
ctctgttggc 
tctgactggg 
agaataatgg 
tttactggta 
tctctctttg 
catattcagc 
ataatagata 
actaaaattt 
gtttgtgtgc 
aaaaagaatg 
aaatcaaagt 
catgcctgcc 
tcagtcttag 
agatcctcca 
aaatcactgc 
ctgccagaaa 
acatgcaatc 
tttcccaccc 



gtcttttttt 

tggtgcgatc 

agcctcccaa 

ttagtagaga 

tgacctcagg 

aaccgcgcct 

atgtgactgc 

aagcccagct 

ttgttgcttt 

cagaaaagca 

tgtttatgtg 

ggcataatac 

agtagtgtgg 

ggcagtcaat 

cttaggaaca 

cctgtttggg 

gagagccccc 

ggctcgttga 

tcatggccaa 

ttcagagact 

acccgtggag 

cattggaaga 

cagctgtgga 

ccaagtggaa 

gtaatacttg 

cctaggatag 

tagagggagt 

aggaaacttg 

aaagagacat 

gtgttttcat 

gcccctcctc 

tgatgccagc 

tttaatacat 

gtgagcgaag 

aaggccacct 

acactctgaa 

gcagcttatg 

aggagagggc 

cccagtgagt 

ccagagtctc 

taggagacct 

aatagcatgg 

ctatacccat 

gcactatttt 

accattatca 

ttgtaataga 

tatcaacaca 

tggtgtagtt 

cttggggtgt 

gttcatccaa 

ataccagttt 

aagaggggaa 

aggtttttgg 

aacatatatg 

gtggaatttg 

accctctata 

tttgtaaggc 

ttatagctct 

aggccctgaa 

ttgatatggg 

caagagggtc 

aggatgtcac 

atgcctgata 

ccatctccac 

acttgcacca 



ttggcagggg 
tctgctcact 
ctagctgtga 
cggggtgaga 
tgatccaccc 
ggcccttact 
agccccagcc 
aagacttcct 
aagccactga 
ggctggtgga 
caatggtgca 
gggttgtcaa 
caagaggtaa 

atgggcagtg 

tgagagaacc 

ggcagggctg 

tgcttccaga 

gaaacctttc 

gtgttcctcg 

aaagagtggc 

gagggagctt 

gatgaagtca 

gacctaccaa 

ggaagcttct 

gccaggtaat 

gcctgagcaa 

gagatccact 

agaaaggggg 

gactgcgctt 

ttttatgata 

taggaggact 

tggtattttt 

aacaaagcat 

gtgtcgtggc 

tggtgtgttt 

ctaatgtggt 

gcctgaagga 

tgggaagggg 

caagtcttct 

tgttaaattt 

tgagagcctg 

ccactgtcac 

gcctttctag 

gtggaataca 

aaagcattca 

atgtttcctt 

ctaggttgca 

caggtggacg 

aaaaggtttg 

aagatcacca 

gcaaacagag 

ggacagattg 

ggaaaatcta 

taacatactt 

gctctttatg 

aactggctga 

caggcctctg 

ttttgttaga 

cctttgaccc 

gcatctattc 

ctatgtggct 

tactagaaaa 

gcttacctcc 

ccaatagagc 

gaaaatctaa 



261300 

261360 

261420 

261480 

261540 

261600 

261660 

261720 

261780 

261840 

261900 

261960 

262020 

262080 

262140 

262200 

262260 

262320 

262380 

262440 

262500 

262560 

262620 

262680 

262740 

262800 

262860 

262920 

262980 

263040 

263100 

263160 

263220 

263280 

263340 

263400 

263460 

263520 

263580 

263640 

263700 

263760 

263820 

263880 

263940 

264000 

264060 

264120 

264180 

264240 

264300 

264360 

264420 

264480 

264540 

264600 

264660 

264720 

264780 

264840 

264900 

264960 

265020 

265080 

265140 



FIG. 6P3 



BNSDOCID: <WO 200403574 1A2J_> 



WO 2004/035741 



PCT/US2003/032556 



75/132 



taaagtcatg 

gtcacattgg 

tttattttta 

gcagtggggc 

cctcagcctc 

gtatttttgg 

tcaagtgatc 

gcctggtccc 

agttaaggat 

gggtagtttt 

gttcaatgag 

aattttatca 

acaaggcaac 

acagcatcat 

tcaatgtaat 

atatttccta 

atgaacattt 

cttgtacaag 

aattgttggg 

caacgtggct 

catgctcact 

aatctctctg 

aaatgcttat 

cattctttaa 

ataggagtac 

ttctcctagt 

actttcaaat 

ttttaacact 

ctgcaacctc 

gaccacaagc 

ttcgccatgt 

cctaccaaag 

ttaattttat 

ttatctacct 

attttttcca 

gcctggctcc 

tggcaagatg 

caggctaatg 

accatgaaac 

acagaccaca 

ggcatattcc 

gggaggttta 

aatcccacct 

ccctaacctc 

cagaatatat 

ctggcaaggg 

cacaatgcta 

gttgatacga 

tttttctgta 

tgtaactgat 

tgtgtgtgca 

tcaaaatgct 

aaaacttctc 

gatttcatta 

tgcagccctg 

gggtggctca 

gtcaggagtt 

aaaattagct 

ggagaatcac 

tccagcctgg 

tgatactaaa 

ttttactggg 

gtgtgcaaaa 

gtcttagaca 

catgagcaca 



tgattaatac 

attccacagt 

ttttattttt 

aattacggct 

ccaagtagct 

tagagatggg 

tgcccaccat 

tttcaccttt 

tgcatttggc 

taaagagaga 

ttttgacaaa 

ccataggaaa 

cttcattctc 

ataaatggaa 

gtttatgaga 

gtgttctatt 

ggaccgttgg 

tctttcattt 

taataaatag 

gtactatttc 

ggcatttcct 

gctataataa 

cagccacttc 

aaacattggg 

atatcttcgg 

ttgtggtttg 

tatgttcagt 

gggtctcact 

tgcctcctgg 

acgcaccact 

tgctcaggct 

tgctgggatt 

ggccagtaga 

ttatgccaat 

gggattagat 

tttcatcctt 

gcgcctccac 

gccctgatga 

cctttcccag 

tggtcactgg 

agaagaacac 

cctatgagca 

aaacagtgtg 

tctccaagat 

ttttattgtc 

gcatgcagga 

cccccactcc 

ttttaagaga 

ttgtgctact 

ttcatgtact 

gttggggagt 

ctaatctttg 

ttgggccatt 

tggccgtcac 

caggtagagt 

tgcctgtaat 

cgaaaccagc 

gggcatggtg 

ttgagccctg 

gtggcagagc 

aaattattca 

caacccattt 

tttgaatctc 

ctcaaagcag 

gcatagagct 



aattcatttt 

accgaccttc 

ttttcgagac 

cactgcaacc 

gggatcatag 

gtttcaccat 

agcctcccaa 

attatctttg 

tgcattaaca 

ttgcttacat 

tgtagaataa 

ttgtgtcctg 

atttctctca 

taatacagaa 

ttcatccatg 

gaataaatat 

caatttttgc 

catatgtttt 

gcatccatct 

actctcccaa 

gttgccagtt 

ttgtatttct 

tatactgtcc 

ttgtttgtct 

aatacaagtc 

ccttttcaca 

agattaactt 

tgttgcccag 

actcaaggga 

acacttggct 

ggtctggagc 

acaggcgtga 

gatctatttc 

tttcttctct 

ggaccagggc 

ctgttccatc 

ctttggtatc 

gtctaccccc 

aggcaacaac 

tggtggcaat 

tgtgcactga 

tgggcaaatt 

gatgctacaa 

gtattcttaa 

ttttacttct 

ggatgtgagt 

tgtggacctt 

ggccatatat 

gccaaagaga 

ttctgtagtt 

gtgtcctcct 

tatgattatg 

gcaaatgtaa 

atcctgtgac 

tgccaggttt 

cccagcactt 

ctggccaaca 

gcaaatgcct 

gaggcggggg 

gagattctgt 

ttgtttgtct 

gcaatatcag 

tgaacagtac 

gaggaagcat 

cagagccttc 



atcacgcttc 
tgacgattct 
ggggtctcac 
tctgccttct 
gtgcacatca 
gttgcccagg 
agtgctggga 
cctttaactc 
gaaacctgac 
cacgcaaatt 
catagctata 
tccctttctt 
ccatagctta 
tgcaatcttt 
ttattgaatg 
actacaattt 
ctattatgca 
tctttttctg 
aatattataa 
tagcaacgta 
taaacatttc 
ctgatgacta 
tctgtgacat 
ttttcttagt 
ctttgtcaga 
ttcttaatat 
gtttttgttt . 
gctggagtgt 
tcctcctgcc 
acttttttat 
tcctgagctc 
gccaccacgc 
aaggctctct 
tttgattcag 
tggtgaagtt 
tcctttggct 
ctattttagt 
ttttaacagg 
cagaattcca 
ggagactggg 
ttgcattaat 
agaacccact 
gatggggaag 
aatagaagag 
tcagtgcatt 
tttatcagga 
ctttaagaga 
tatttgcttt 
atagaaacct 
ctaccatttc 
ccttctgctc 
tggcatgtgg 
catttctttc 
atctctaaac 
aacaaataaa 
tgggaggctg 
tggtgaaacc 
gtaatcctag 
ttgcagtgag 
ctaaaaaaca 
gaaattaaaa 
caacaatctc 
ctatgtcctt 
tatggcagat 
tttattattt 



tgaagattta 
tcatttcacc 
tctgtcaccc 
gtgctcaagc 
ccaagcctgg 
ctggtcttga 
ttactcacgt 
tagtgcttcc 
tgcagaagct 
gcacaaattt 
taaaaccatt 
gtcaatccca 
gttttacatg 
tgtatgaagc 
tatcagtagt 
gtttatccac 
taaagctgtt 
aggtaaataa 
gcaactgcac 
tgtgttttcc 
agccattcca 
attatgtcaa 
gtccgttcaa 
ttgtcttttg 
taaatgtatt 
cttttgatga 
. tgttttgttt 
agtggtgcca 
tcagcctccc 
atttttggta 
aagcgattca 
ccagtcgagt 
attttgttct 
atagggttat 
gttcaaggga 
catggatttt 
tcctggcaga 
agaaaattta 
tttatctttc 
gagatgaata 
gaacccatta 
cttggagctg 
taaattgatt 
ggaagacaga 
ttagatcagt 
aaactacaca 
gactcactat 
ctgtcttgaa 
gactgaggtg 
tgatggttaa 
ttataccaca 
tgatgcagcc 
aatcagatag 
atgcagcatt 
aattacacgc 
aggcaggtgg 
ccatctctac 
ctacttgcga 
cagagatcac 
acaccgtatt 
tttaaattgg 
ttattcagac 
gatatcttaa 
gtttgagccc 
gcttcacgac 



agagagagcg 
tttatctatt 
aggctggagt 
aatcctccca 
ctaatttttt 
acttctgagc 
gagccacctc 
tccctgaatc 
taaccaaata 
taagtgcata 
ccatcaaaaa 
actcctcccc 
tttctataat 
ttcctttggc 
gttttcattt 
ttatttgttg 
aaaaaacatt 
ctacaagtag 
aacagttttt 
agctactcca 
gtggatatga 
gccccttttc 
tctttttgct 
cttttcattt 
gtgaataatt 
gtggaaacta 
tgttttttgt 
tcatggctca 
aagtagctgg 
gacacaggat 
cccacctcag 
agatcaagtt 
gttgctctat 
aataataatt 
gtgatcaaga 
gttttccaag 
aagaaaggaa 
aaaaacaaaa 
attgaccaga 
tttttaaggt 
atgtgccaag 
caggtgagcc 
ctattccata 
agaaaacatc 
gcttctcaat 
accccccaac 
tatagatgga 
aaacttgtga 
tcaatgttta 
aaatttcttg 
cattagcaca 
tcacagtgga 
tgccattaag 
agggcctaag 
tggccaggcg 
atcatttgag 
taaaaataca 
ggctgaggca 
accattgcac 
tggggcatgc 
gggccctgta 
cactgattaa 
attaatgagt 
cagagatgtc 
agagcaaagg 



265200 
265260 
265320 
265380 
265440 
265500 
265560 
265620 
265680 
265740 
265800 
265860 
265920 
265980 
266040 
266100 
266160 
266220 
266280 
266340 
266400 
266460 
266520 
266580 
266640 
266700 
266760 
266820 
266880 
266940 
267000 
267060 
267120 
267180 
267240 
267300 
267360 
267420 
267480 
267540 
267600 
267660 
267720 
267780 
267840 
267900 
267960 
268020 
268080 
268140 
268200 
268260 
268320 
268380 
268440 
268500 
268560 
268620 
268680 
268740 
268800 
. 268860 
268920 
268980 
269040 



FIG. 6Q3 



BNSDOCID: <W O 2004035741A2_I_> 



WO 2004/035741 



PCT7US2003/032556 



76/132 



actgcagcag 
gtttccagta 
gcctgctgtt 
agtgagttta 
attttggtgg 
aaagaatcaa 
actagtctca 
tgctagaaat 
tctggtgttg 
gcctccattg 
acatcggtca 
acaattacat 
tagaacatag 
tagtcctgga 
tccaggaaca 
gacagtctca 
nnnnnnnnnn 
nnnnnnnnnn 
tgtgttaaga 
tcagtaatgc 
cgggttatgg 
atatatatat 
gactgggttt 
tgtcttggac 
aatatgtttc 
ctgttgcagt 
aggcttgcac 
gactgtaggc 
acttctctct 
ttctccaatc 
gcctgagatg 
tggaggaggg 
gactttgaag 
aaagaggaag 
acggtacaag 
ctgccccgat 
gtctggggag 
tatctgggca 
cggactccag 
cacacctcct 
gcaagaactc 
aaatgctcac 
aatttgggaa 
gtgtgtgtgt 
tttgacctgg 
tattgggcag 
tttcttctag 
aaaggaactc 
ctggctcttt 
ttcaaaaaaa 
cagcatctct 
agttgggcag 
gaaggatcag 
accagaggga 
ctttcctgtt 
gagcttggtg 
acacatattt 
atatgataac 
ttatgtgtgg 
nnnnnnnnnn 
nnnagagttc 
atgcttcaaa 
atctgtagcc 
acttgttgaa 
tgccacagtg 



gttgactgat 
aggatattgt 
gagtcatttg 
gagacagtag 
gatgaattga 
tctgagctgg 
caagctggga 
ctggaatcaa 
ccagcaatcc 
tcacacggca 
tattggatta 
ctgcagtgat 
acatatcttt 
gtttgtaagg 
aagtgatgtt 
ctccatcacc 
nnnnnnnnnn 
nnnnnnnnnn 
aggattccaa 
ctaccacggc 
ggctggcagg 
acacacacac 
caccatgttg 
tccctaagtg 
cttccagtct 
tctcattgct 
tagagcccag 
agggagcatc 
ggccatgctg 
ctgacttagc 
ctggattttc 
aaggattaat 
agagggtcgt 
tgtccacact 
gaaatgagta 
gtcacagttg 
ggctggtgaa 
tttggaggtg 
ggaggggcag 
ctcatctccc 
tgtagaactg 
atttaatcac 
atcctttggc 
gtgcgcgcac 
gcccagggcc 
ctagagtggc 
aattttattc 
tctgccttgc 
agagaacaga 
aaaaaaaaaa 
ctgttccatt 
gaaaaagctg 
gagagggaga 
tcccgtcatt 
ctccctgcat 
gaggtgggag 
ttcaagctga 
atgatgatat 
gatctactta 
nnnnnnnnnn 
ttgagccagg 
ggggagaaga 
tctgagaagg 
tgactttact 
ttcattttcc 



ataaaagttt 
atcatttctt 
tttcgtcttg 
ccaagcaaca 
aacacaagca 
taccaccata 
ggctttacac 
ggctccaggg 
ctggtgttcc 
ttttcccagt 
caggcccgtg 
cctgtttgca 
tgggaacaaa 
tgagccatga 
aatagaaaga 
cacgctggaa 
nnnnnnnnnn 
nnnnnnnnnn 
ggccaggttt 
cagagggaag 
atcttcttct 
acatatatat 
cccaggctgg 
gtgggactac 
cacttgactg 
ggggagtcta 
ctctagctgg 
cgggggtatt 
gcgtgcatga 
aaaggttggg 
caagatacga 
ttcccaagga 
gggtaggagg 
gtccttcgac 
agtgagataa 
gaaactgtac 
gcaagaggta 
aaggggtcac 
ctctgcatgg 
gtttttgaag 
acttcactgt 
gatgctccct 
accttggggc 
acgcgcatgt 
atgttcggtg 
cccaggatct 
cataaatctg 
attaaataac 
tgccgaatag 
aaggcctgag 
ggaagctggg 
tatctctgtc 
cctgacgggt 
gcccagggca 
tcctctggct 
gtgggaggtg 
atattcacat 
aatttatttt 
cctnnnnnnn 
nnnnnnnnnn 
acctagcgca 
tcctagatgt 
ctaccagtct 
tagcttacag 
tttgcgggca 



r r 

taccatgtct 
gcctgcagta 
agtagcatgt 
gcagagcagc 
tcttctatcc 
ttggctgctg 
aacagacatg 
gagaagctgc 
ttggcccgca 
gtgcctgact 
ctactccatt 
aataaggtca 
attccagtga 
ccaaggtgcc 
acatgtgttt 
tgcagtggta 
nnnnnnnnnn 
ntgctcagag 
ggtctctgga 
cagaaggggg 
tatcgcgcat 
atatataaaa 
tctcgaactc 
aggcacaaac 
gctgcttccc 
aactggaata 
agagaaagaa 
tgggtcctgg 
gctcactaat 
caaaagagac 
gaaggggctg 
ggggaagggg 
tagatcaagt 
agacttgagt 
tgttgtaact 
ctgcccccat 
ctcagaaaaa 
agctctggca 
cctgattcct 
aggaggaccc 
gaaccaggct 
ggcatacaca 
acattgggaa 
gtgtgcatct 
gtttttaaga 
atatcaaact 
aattatggtg 
aggagttacc 
gcattagggg 
ctgagtgctc 
tgatcctttc 
ctcactgaga 
cgatgtgggg 
gatgctccat 
cctgcccagg 

ggggtgttat 

aagactttaa 
taccaagatt 
nnnnnnnnnn 
nnnnnnnnnn 
tagtctccag 
gggaaacatt 
ctcctaagct 
cctctggttc 
actccgttcc 



cacagcaggc 
cttgtaaatc 
catccttgtt 
ctcaaccaaa 
aggggagatt 
cattttctag 
tattgtctca 
tccatggttt 
ggcggatcac 
ctgtgtttct 
atgacctcat 
cattctgagg 
taacagtttc 
aggattctca 
gtttgtttat 
caatctccgc 
nnnnnnnnnn 
tggttgtgtt 
agaaaaagca 
tctagaaccc 
acatacatat 
tatatatttc 
ctgcgctcaa 
caccacgccc 
tagataacaa 
aaacacccac 
gctaacccgc 
ctctgatgtg 
cttccttttt 
tctgtgtgag 
ggggctgggt 
ccaggacatc 
ggagtgacac 
ctatgggact 
tctggccctc 
ccttgtctgg 
ggacagaaat 
aagatggggt 
gcaccccacc 
tgtcacatct 
ccagaagtca 
gaagactctg 
cataagccat 
tctaccatgc 
accgaggctc 
ctacctgttt 
tcagactcct 
cctggaggta 
atgtgatgga 
agagattcac 
tactctttcc 
gggtttccca 
catcatccac 
tttggggggc 
agaggtggcc 
caactctggt 
agatataaaa 
caggtcctat 
nnnnnnnnnn 
nnnnnnnnnn 
cctgctgatg 
ggtgggcgtt 
tacgccgtca 
ctgttgggaa 
tggcacttat 



ctttgctcaa 
cacttacact 
cctagaagat 
acgattttcc 
tggggatcat 
agttgccgta 
tagttctgga 
tctcttagct 
tcccatctct 
tctcataaga 
cttaacttaa 
ttccaggaat 
ggagacagac 
ttttgtaagg 
ttgtttttga 
tnnnnnnnnn 
nnnnnnnnnn 
aagcagtatc 
ccatgattca 
gcgcagatgg 
atatacatac 
ttttagtaga 
gtgatccacc 
agacagaagg 
cagaggatgt 
tatctccatc 
acagacacag 
cctaaggcca 
gccttccatt 
ttcgagcaaa 
gaactggtgg 
aggccccggg 
aaaggtcagg 
tcctccctgc 
tgacattgca 
ggtgtgtttg 
tgcttcctat 
tgaaagggcc 
tttgccccct 
ggacaattct 
acagaaacaa 
aaaacttctg 
cagtgctggt 
ctcctacaaa 
ccagaagcag 
ctgaaccaaa 
agcatacact 
actcctagcc 
tgtgctaact 
aaaaagctga 
tgagaaaggc 
gtctgagggt 
ttgagtgaga 
atcattcatt 
gctggcaaga 
ctaacagagg 
acacatgata 
ggtaggtgct 
nnnnnnnnnn 
nnnnnnnnnn 
gctgtcttgg 
ctgctggggc 
caccctgggc 
acttagggct 
catattaccc 



269100 
269160 
269220 
269280 
269340 
269400 
269460 
269520 
269580 
269640 
269700 
269760 
269820 
269880 
269940 
270000 
270060 
270120 
270180 
270240 
270300 
270360 
270420 
270480 
270540 
270600 
270660 
270720 
270780 
270840 
270900 
270960 
271020 
271080 
271140 
271200 
271260 
271320 
271380 
271440 
271500 
271560 
271620 
271680 
271740 
271800 
271860 
271920 
271980 
272040 
272100 
272160 
272220 
272280 
272340 
272400 
272460 
272520 
272580 
272640 
272700 
272760 
272820 
272880 
272940 



FIG . 6R3 



BNSDOCID: <WO 200403574 1A2_I_> 



WO 2004/035741 



PCT/US2003/032556 



77/132 



actgtactcc 
gggtcatctc 
ggcttgtcct 
ggaccggttg 
cctggcagcc 
tggggctctc 
tgggttttgt 
catttactgc 
ggagtatagt 
cctgggagtc 
atgtccacac 
ggaggcaggg 
ctgccttttc 
tttcccatga 
tttcataaca 
tcaggcaagt 
aaagtgatgg 
agaatgtcac 
ggctcccctc 
ggcgatgaca 
ggagctactt 
tctctcaacc 
catgctttga 
ataccattag 
taacatgtaa 
aaggagctgt 
tcagaatctg 
tgttgcttta 
tcattggcta 
ggcctgtgaa 
tgacttttga 
tcgctgggag 
tagggaggga 
acagtgcctg 
tcctggcatt 
ccagggtctt 
gttcccagac 
gacccaatgt 
gagatcacct 
ctttattact 
ataacaacaa 
gcagtggaca 
gtcagatcct 
tgaccaatcc 
ctagagtggc 
aaaggataaa 
gcaggagctt 
. ctccttcacc 
tttatggaag 
ggggagggtt 
cttgacgggc 
tttttttttt 
ctcagctcac 
agtagctggg 
acagggtttc 
gcctcagcct 
tctgtttttg 
aagggctatg 
tatatatata 
tgctcagttc 
ccattgcata 
gtgtggcttc 
catccctgcc 
caaaacatgg 
ctagctgccc 



ccgcttagag 

tctggccaga 

ctctctgggg 

cttgagtccc 

tggctttgag 

caagcttcac 

ccatgttaga 

acttaatgta 

tctgccacat 

aaggttatcc 

catgcagatg 

acatcactta 

catgactcct 

ggatatgttc 

catgatcatc 

ggcctttgac 

aaatatgtat 

tgcaatgctg 

cagagctgag 

gccaccacat 

gcttctttgt 

tctattgtta 

ttgactctac 

atggtgtgta 

cacagtttgg 

tgtatcagct 

cattttatca 

agagactaag 

aaatatcagc 

cctttagcca 

caccaactac 

atctgacaga 

atacagatta 

acatggagcc 

gatgtgtgac 

tactgtggct 

tctccaccgc 

ccccgggcaa 

ctcagaagct 

gtttttgaaa 

tcatcaatgc 

ctagctggtg 

caagcctaaa 

acttcaagtt 

tcacagaact 

agtaggcaga 

ctgtccatgt 

tgcctatcag 

cttcaagaca 

ttaagaccca 

aggtgaaagg 

tgagacggag 

tgcaacctcc 

attacaggcg 

tccatgttgg 

cccaaagtgc 

aggcctgcct 

ggagttatga 

tatatatata 

ttctctccat 

cccatccact 

agcctcttct 

accttctcaa 

ggtttacact 

aatgcagctc 



ctgtgtcaag 

tcatttcctg 

ttcactgcct 

ctggtcattc 

aaccgggctt 

ttcctctgta 

tgagacattg 

tgatagtttt 

tgcagtggcc 

gcatgccctt 

caacaggtag 

tggggtggga 

cttgaaaccc 

agatgccgag 

cccttgggct 

ctctaaggct 

atatagtaat 

agtttggacc 

ctgctgcaag 

gctaaggaag 

cagtcttgtt 

gcttgcattt 

ctgccaacac 

gcctgggcat 

aaaccattga 

tatcagaaat 

gattccgaca 

ggggtcaatc 

ccccctgcaa 

actggaagtg 

aagtcaaggg 

actcactgaa 

aaatcagcca 

cctacggtcc 

aacacacagg 

ctgtcacatg 

tacacatcac 

atgaaaacac 

gagggcagaa 

aaactcccaa 

agaagacttc 

tcctccaatt 

ccctccttct 

gaggttccaa 

cagggaaaca 

taaagagatg 

ggagcggggg 

cctctacatg 

cccacattct 

cagtcagaaa 

ggtaggggga 

tttcactctt 

gcctcccagg 

tgtgccacca 

tcaggctggt 

tgggatcaca 

ctgaggtcta 

gccaggaact 

tgcatatcta 

gtctctgacc 

gtgccctttg 

ctgaaagttc 

aaaaggcctt 

ggaagctgag 

ccaggcctcc 



gttctgagaa 
ataggtcctg 
tgctccttct 
agaaacaatt 
taacttgtca 
aaaagggcaa 
ggtacaaagc 
cttattattc 
agagtgaagg 
tcttgcttgc 
tttgaacctc 
agtcacccat 
tgtggaggcc 
gcattttgaa 
tctggttttt 
gtcctttcct 
agtaaaatat 
aacatttgcc 
ggatctgagt 
agatccccaa 
tttcttattt 
ttcaatcatg 
tgcaacaaca 
gaggataatt 
tgtaagatct 
gtagatcagg 
ttatttgtat 
tacctcactt 
tgagccatcc 
ggaggggaca 
gttccccaaa 
ggttgttata 
aaggaagaag 
tctcccgtgg 
gagtgttccc 
agcacagctg 
tcacagtccc 
ctctagcagg 
gccagacctc 
attgagtttt 
tgcgagcaaa 
tgattctgat 
cccagtcaga 
ccactccgct 
cagctaccag 
catagggcga 
tgcaccaccc 
ttcagctccc 
ttccccagag 
ggtggggtgg 
gtaggtgaga 
gttgcccagg 
tttaagcgat 
tgcctggcta 
ctcaaactcc 
ggtgtgagcc 
acacactcaa 
gtggatgaaa 
taataactcc 
cacccttgcc 
gaatgctcac 
ctctcaccta 
ttattctctt 
gtcacatcag 
tgtaaaacct 



tctatccctt 
aggcaccaca 
ccaggtcaat 
gggtttccct 
catgactatg 
taatataata 
acttggtccc 
taataaacaa 
tggtgagtgc 
tcctcagtgt 
tgaggcccac 
tccccaggaa 
acattcgtgt 
aagccctcca 
tttctttcag 
agctaccgaa 
cagcacttaa 
tgctcctgcc 
aactagggct 
ggacaaggag 
cacaaccttc 
agcacagctt 
gggaaaggga 
aaaaactccc 
tcttactcaa 
ccgcacttgg 
gaacattagc 
tgcagctctg 
tcccttgtat 
cagtccacaa 
ccaccctgag 
ctcatggttg 
cacacagcac 
agtcacggac 
caccagggaa 
actgcccatg 
tgctctaaat 
caggacgttc 
tttttgggca 
tcctcttcac 
ggtgtggggg 
gctgtctact 
gggctggcct 
ctttgggttt 
tttattgcga 
ggtgtggaaa 
tctcagtaca 
caacccagtc 
tatagggcaa 
ggtcaagatt 
aaaattctgt 
gtggagtgca 
tctcctgcct 
attttgtatt 
tgacctcagg 
actgcatctg 
cattataaca 
acctatcaca 
acaactacac 
cccttcctcc 
accatgaact 
ttactttctc 
cattccacaa 
tagccgggat 
tgacctttga 



c-gcttggaag 
a^acatagga 
atgtgacctt 
ggctttggag 
gccaagttcc 
cctgtcttat 
gtgcctggca 
tatggctttg 
cttctggggc 
ggctgcctct 
agtgggatgg 
atggccccag 
tggggcggtc 
tagagtttcc 
gaccttattt 
tccagcattc 
tggcctgata 
attgagcccg 
gtgtcagagt 
aatcccacgt 
taaaacacaa 
tacctggctc 
caccggcctc 
aaggggattt 
catgtgctcc 
acctgtagaa 
ttttgagaag 
tgttccttag 
agtcagtgat 
aacactatcc 
ttgtgataat 
tgatctctta 
agagtccagg 
agcgccactc 
gccttggtgt 
cggccgatct 
cacacaccat 
caaagcctta 
gggttaaatt 
ttacagcagc 
aaaaccccaa 
gggagatagt 
ttggaacttc 
ggttgatttg 
aggacatttt 
ggtccctagt 
tgaatgagtt 
ctcttgggtt 
gaccttctct 
agagtcctgc 
ttattttttc 
atggcacaat 
cagcctcccg 
tttaatagag 
tgatccactt 
gccaaaagat 
agactgtagt 
gatatgcata 
actgccttat 
atccttttct 
gcaaactctc 
tggaacctgc 
agctcagtgt 
cagggtcgcc 
ggtcatgaca 



273000 
273060 
273X20 
273180 
273240 
273300 
273360 
273420 
273480 
273540 
273600 
273660 
273720 
273780 
273840 
273900 
273960 
274020 
274080 
274140 
274200 
274260 
274320 
274380 
274440 
274500 
274560 
274620 
274680 
274740 
274800 
274860 
274920 
274980 
275040 
275100 
275160 
275220 
275280 
275340 
275400 
275460 
275520 
275580 
275640 
275700 
275760 
275820 
275880 
275940 
276000 
276060 
276120 
276180 
276240 
276300 
276360 
276420 
276480 
276540 
276600 
276660 
276720 
276780 
276840 



FIG. 6S3 



BNSDOCID: <WO 200403574 1A2_I_> 



WO 2004/035741 



PCTAJS2003/032556 



78/132 



gccctctcct 
tcacagagaa 
cttgagtgac 
ctgccatcaa 
gaaatcccac 
tagttgtgca 
gcatggtgac 
gacataaagt 
gtcatgtaat 
tcacagggcg 
cgcttcaaag 
cattcaacaa 
tgctctaggt 
ttggttaggg 
ttgattgtcc 
agacgatgga 
catgtcagtt 
ttcaaatgct 
ggagtcttgc 
ccgcctcctg 
cacatgccac 
tggccagggt 
ctgggattac 
tttgcatttg 
gatgctatgg 
aagcttcata 
cttctaatgc 
acattcagga 
taataacatt 
agaaaattca 
gaaatccatt 
ggaactaaac 
ggggaaggaa 
ttccttgcat 
gctcatccct 
acttttctaa 
tgtaattcag 
cacagccaca 
gttcatggac 
tctctcttct 
tgcatcaagt 
atggtgctta 
agcaacgttc 
tgagagggac 
gagtaccatt 
tttgnnnnnn 
nnnnnnnnnn 
gctgctctcc 
ctctacaatg 
ttgcccccag 
ttccccaacc 
caggtcctca 
ctttcctttt 
ataaaaaaag 
tcaaggcagt 
tggccatgca 
caagaaagct 
ttcctaaaat 
ttaaggcaga 
tgttcacctt 
gcaaatgaga 
aagaacttaa 
tgcatgacac 
aacatagagg 
ctgggcccat 



gctatgctca 
tgtgggcaca 
agcagcatct 
gttgctactt 
gaactcaggc 
atgaagggaa 
aataatggag 
gctgtatctg 
gatgactctc 
tgacctctct 
ggatgtcata 
atatttctgt 
atagatttca 
catttccaag 
agggtcatct 
caagttccaa 
ctaattcgtg 
ctgttccctt 
tctgtcacta 
ggttcaagca 
cacgcccaga 
ggtcttgatc 
aggcgtgagc 
gaaaatgtga 
attacttaaa 
cgcaatgtaa 
agtaaacata 
atgataacaa 
ggaaccttat 
attaaaatta 
taacaccaca 
cactttcatg 
cttaactttt 
gttgcaaaat 
aagagaatgg 
ttttccttcc 
tcccaagatg 
cacatggggg 
tcttcgttga 
ttatcaggag 
ctaattttgc 
tcaaacattt 
ccaaatggcc 
ttctcaggca 
cttgactcct 
nnnnnnnnnn 
nnnnnnnnnn 
ctgtctctgt 
caaatccatt 
gatcattttg 
cctcccacat 
actttatggt 
gtatttgcca 
attgagatag 
aaagtgcccg 
acagcattct 
cgttgaagac 
gcggtgcaga 
aaccagcttt 
gaaccacacc 
gcttacgtgt 
tcctaactga 
atggtatata 
atatatataa 
aaaactgtat 



tagctgacca 
tgccttacag 
tttggatgtc 
ctgttgccat 
atcacactga 
agggacctac 
gttgatttaa 
gtatacctag 
taggctagga 
ctgtctcagt 
aagattaaat 
atctttctcc 
gagaactaag 
agtcaatact 
tttgctatgt 
gtgagtgagg 
attgtaattc 
ttttttttcc 
ggctggagtg 
attctcctgc 
taattttcgt 
tcttgacctc 
caccgcgccc 
ttggcatttt 
ccctctggct 
attgtattat 
taagggtctc 
aatataatca 
gtttaataca 
tcacagtaat 
aacagtaata 
caatatatac 
gaatatttga 
ttttgtcaat 
gttgtctgta 
cacttctctg 
aggtgtggtt 
aaatggagct 
tcccacccca 
gccataggag 
catgtctcaa 
actcaagaat 
ccaaccaagt 
gtggccccga 
cttccttacc 
nnnnnnnnnn 
nnnnnnnnnn 
gctggtctct 
tgtgagactc 
aaactcctta 
catcttttca 
gactttctct 
agacaacact 
ttgactaccc 
gctgacagat 
ggccaataag 
ataattcctc 
tggcagacac 
atgatgggta 
agcactgcct 
ttaagccatt 
tattaacact 
tgctcagtaa 
cagtcctcct 
ctgatatagt 



ctgaactcct 
tcttcccttg 
ttggcctgtc 
cgtgcctgtc 
ccgggtctga 
actttccaag 
agtcctttgt 
aaaacattcc 
tttcagcttc 
aacctcatct 
aatatgtgta 
tcatttctcc 
cttgttacaa 
gtttagtgac 
cataggttgt 
cgactggtca 
aatcacagcc 
cagaggataa 
cagtggcgtg 
ctcagcctcc 
atttttagta 
atgatccgcc 
ggcctctaga 
tttctaattt 
acctagaaag 
ctctcaggat 
ttgggatatc 
cagttgtaag 
gtgttaaaag 
atgaatttag 
tttttagcca 
tctgttaatg 
atgcccagtc 
aaaaggcaga 
ccctgagagc 
tgggcacaaa 
actgcatccc 
tgtcattcag 
cgcttcttct 
aagggcattc 
tccaactgtc 
agccaaaatt 
actgtaagac 
catttatctg 
cccaacccct 
nnnnnnnnnn 
nnnnnnnnnn 
caatccatgc 
ctcctcttaa 
atggaagagg 
atcagatttc 
tgctcaggat 
tcctctggta 
aaaatgtttc 
tgcattcctc 
atagaagtcg 
atttcacttc 
ttcaaagctg 
gaacaggaag 
tgcctacccc 
gctattttat 
aactgggtct 
gtatttgttg 
gcccagatgt 
ttgaatattt 



ggacactccc 
atccaaacta 
tagctttatt 
agcgcagtgc 
gtcctgtctc 
cctcaattca 
aagaattaag 
ataaaagtta 
attgcatgca 
gaggaccggg 
aggctgcttg 
ttactttctt 
tccttcataa 
tattctctgt 
tggcttcttc 
ggatattccg 
tgagaacagt 
tttttttttt 
atctcggctc 
caagtagctg 
gagacggggt 
cacctcggcc 
ggataatttt 
tctaatatga 
atctttaagt 
gtgtgagaac 
ttttaaatag 
ggaatgtgag 
ttgacaaaca 
ccacatcctg 
gtttattcaa 
tggtcaggct 
atttaatctg 
aaaagaaatc 
attttatgga 
tgctctttgg 
taacctatat 
ttctccagcc 
ctctgctagc 
atttttaata 
aaatgggttg 
agccaagcaa 
tgaggatagc 
tttttttaag 
cactaagcct 
nnnnnnnnnn 
nnnntctgga 
tccacactgc 
aatcctcaag 
catggccctt 
ccactaaatg 
ctttgaacat 
agattttcct 
ccattcattc 
atcttttctg 
aagttgaagg 
ttactctttc 
tctcaggcaa 
aaagaaggca 
tggaattcct 
ttttttttgt 
attgcttggt 
aatgagtgag 
catctgatcc 
gttccctaca 



tcccccaagt 
ctgccttcat 
tttttgtgtt 
aggctgtggt 
agttgtcagc 
ctcatctatg 
agttataata 
gtaattgttg 
catggtgcac 
ataatcatac 
catttagctg 
gcttattatc 
aataaccagg 
ttaatctatt 
tagagaagtg 
ctgaaaaact 
aggactgtag 
tctttgagat 
actgcaacct 
ggactacagg 
ttccccttgt 
tcccaaagtg 
taaatgtgct 
tacgctgtcg 
ggttctcaac 
atctgttttt 
acttaataca 
catttcatat 
tgtaggagtc 
tgttagttat 
aaggaaaaca 
aattttgctg 
aatatcctat 
tcttctccat 
ggggacaacc 
ttgaaagagt 
ctggggaccc 
attgcacagg 
cgaacacact 
cacatacatc 
tttgggggct 
ggagaacttc 
taaagggtct 
tgagaaatct 
tgtgctacta 
nnnnnnnnnn 
acatacccca 
agccagagtg 
tggcttctct 
tgggatgtgg 
gaaatttttt 
actgtttctt 
gacatcctct 
caagctctat 
aagctagcaa 
gtgggatttc 
tctttcctgc 
tcaggtgatg 
cctatgttct 
ttaatgagag 
ttatatgcaa 
accaagccaa 
gcaatgaaag 
tctttaggat 
aatctcatgt 



276900 
276960 
277020 
277080 
277140 
277200 
277260 
277320 
277380 
277440 
277500 
277560 
277620 
277680 
277740 
277800 
277860 
277920 
277980 
278040 
278100 
278160 
278220 
278280 
278340 
278400 
278460 
278520 
278580 
278640 
278700 
278760 
278820 
278880 
278940 
279000 
279060 
279120 
279180 
279240 
279300 
279360 
279420 
279480 
279540 
279600 
279660 
279720 
279780 
279840 
279900 
279960 
280020 
280080 
280140 
280200 
280260 
280320 
280380 
280440 
280500 
280560 
280620 
280680 
280740 



FIG . 6T3 



BNSDOC1D: <WO 2004035741A2J_> 



WO 2004/035741 



PCT/US2003/032556 



79/132 

I 

tgacatttta tccctaatat tggaggcagg gcctagtagg aggtgttttg gtcatagtga 2 80800 
taaatggctt ggtgccgttc tcacagtaac gagtgagttt ttattctagt ggttcctgca 280860 
agaactgatt gttaaaagag cttggatcct tccacccctc tctcactctt gcttcctctc 280320 
tctcaccttg taatctctac aagctcttca cctccccttc tccttttgcc ataagtggaa 280980 
gatttctgag gcctcaccag aagcagatgt tggttccatg cttcttgtac agcctgcaga 281040 
accatgagcc aaatcaactt cttttcttta taattatcca gtctcaggta ttcctttata 281100 
gcaacacaaa tggactaaga cagtttctaa tgctatggtt cctttagtag gtcagtgtaa 281160 
aaccctggat cactcctgta acaaattact tggaactctt ctcaccatac atatttaaaa 281220 
atagttgcca tgttgaaaat cctataagat catattttat ttcaaatcca acaactcatt 281280 
gctaaggaga tacaagaagc agaaaataca gagagactaa tgtgttgatg atttttgtga 281340 
gggacataag gtctgtgtct agattcattt ttttgcatgt ggatgtccag ttgttccagc 281400 
accatttgtt gaaaagacta tctttgctcc actgtattgc tttttctcct ttgtcataga 281460 
tatctggtca ccttacctta gagtcacaga tgaatggtcc tattacttaa ctactgaaaa 281520 
tacaggccaa agcaaacaga ggaataaggg atatataata aagtatttgt gtacttgact 281580 
tggctctaaa ggaagcattg cgtgtctgtg taaaaagaat gggtgagagt tttccaccat 281640 
tcaatatttc taatctttct gaaatacaaa gccaggacat cctctaatcc atacattcca 281700 
tagtttggtt aatataaatt cctttattaa atccttatta aataaagtta tttatgtttc 281760 
tatgaaactc attttaactc ctaagtgaaa aatactactg agctaactaa acatcaaaca 281820 
tttttaattt tttaaatttt tttagagaca gggtcttgct atgttgccca ggctggcttt 281880 
gaactcctgt gctcaagcga tcctccaaac tcagcctccc gagtagctgg gactacaggt 281940 
gcatgccact gtgctcagct aaacattttt ttgaaatgct cttttaaaat caattttatt 282000 
gaagtataag ttacatacca taaaagtact cattttgagt gtacagattg acaagttctg 282060 
acaaatgtga acaaccatgt aaccatcacc aaaaataaag atatgagaca tttccattac 282120 
cccaaaaagt tcccgtgtcc ctctccagtc aatatccagc cctagcccca gctccaggca 282180 
accaccaatc tgctttctgt tgctataaat tgtacttatc ttttctagtg tttcatacaa 282240 
atggaatcat acagcattta ctcttttgtg tctgtcttct tctgctcagt gtaatgtttt 282300 
tgagattcat ctatgttctg tgcctcagta gtttgttctt tttattactg gataattcca 282360 
ttataagaat ataccacaat ttgtttatcc atttactgcc tgatgggcat ttggttgttt 282420 
ccagctttga actattttga atcctaaaag actgccagtt ttgaatgaga ccccagaaca 282480 
atgaatgtag gctctgtata caagttcagg ctgctgggca acttaggcct taagacacaa 282540 
ctctgccact taggccttaa gacacaactg acatgatggt gcttaaagtg gctgtgatgg 282600 
aaaaggaggc tgtttggagc ctttggagtg cctttatagg tgaaccccag catagcacct 282660 
aatgatttgg agcaaagctg tgtcattccc caaagataac tattcgcctt ttgagaaaca 282720 
tcttctagct actatcaata ataaacacag aatgcatcac catgggccac cgtgttgtct 282780 
tttgacctga gtttccattg tgaacaagag tcatttgatc caaggcagaa agttgggtgc 282840 
acacagcagt gttccatcat caaatggaat atgagattgg gcccaagtag gtcctgcaga 282900 
cacaaataag ttgcaagagc aagtagtaca ggcgcttggc ctggccagta ctgttgccaa 2 82 960 
gttgactgct tcccctcagt ctgcatctgt ggcttcatgg ggagtttcct atgaccactt 283020 
gatggaggaa aaaacaaatt ggagcatagt ttatagtgct ggtactaccc aaagtggcta 2 83 0 80 
gctgaggcac tacatctcca ctctggggtg cccgtgaagg acagtgccaa aggaaaaccc 283140 
cctcagtgag cagaacttgg agcaatacaa gtgggtgttc attttaccta gaagagaaga 283200 
tgtccgtgag ttacagatct acacaaaatc acagagagtg gttaatcgtt tagtctgatg 283260 
gtcagggact tccaagagac atgattagaa aactggtgac aaggagtcct ggggaagagg 283320 
catatggata cctctgaaca cacacaaaac atgagaatat gtatcccata tgaatgttaa 283380 
ccaaagagca gccacaacag aagaggattt taaaatcagc tgaataagat gattcattct 283440 
gacagcatca gctagtctct ttccccagcc actgttgccc agtgggctta catatatcat 283500 
ggccatgggg gcagggctat gtatggacac agcaacatga atttccactc atcaaggcca 283560 
atttggctcc agccattgct gagtgctcag cctgccaaga tagaaatcta cgccaatatg 283620 
gcaccattcc ctgggctaga aaaccaactg gtggaaggtt gattacattg gaccatttcc 283680 
atcatggaag gggcagtgct ttgtcttccc tggaatagac atttactctg gatatggatg 283740 
tgccttccct gactactaca atgctctgcc aaacctacca tccatgggct taattttatt 283800 
tgttataaaa tttcaaccac cattgcttct gaccaaggaa gtaatcttac agcaaaggaa 283860 
gtacagatat gagcttctga tcatgggctt cactggcctc acagtgaagc aggtggccag 283920 
attagaacag tggaatggat tttaaaggct cagttacagc accagctggg tagcaacacc 283980 
ctgctggcct *ggggttatgt cctgcaggat gctttaagtc agtgaccaat atatgatgct 284040 
atttctccca ttgtcaggat tcatgggtcc aagaatcatg gggtcaaaat gggagtggct 284100 
tttctcacta tcaccctggt gttcgggtag taatttttcc ttcccattcc tgtaactttg 284160 
ggctctgcta ttgcagaaat cttagctcct gtggggggaa tgcttccatc agggaataca 284220 
atggtggttc cactaaactg acagctgagt ttgccatctc ctcgtgccag tgaatacaca 284280 
agcaaggaag ggggttcctt tctcacctag ggtgactgat cctaattacc aaggagaaat 284340 
tggactgcca cttcacaatg agggtgagga gtatgtactc tatgtgtctg tgattaatgt 284400 
caatagaaag tgacaccaac ctagtacaca gaggactgat catggtccag gcccttcagg 284460 
aatgaagatt • tgagtcacca ggcaaggaac ttggactcac tgaggagggc atattccaag 284520 
gagaatattt tatctatgtc catctatgtc catctatatt ccatctgtgt tccccttgga 284580 
attcctattc atgaacatgg ggaattccaa ggggaatata gaatgagtag tggaaggtag 284640 
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tttgtaaccc tttccagctt gatccagcag aatgcagatt 
aaaatacatg attctaagaa acctggacca gaactatcaa 
atagcaaatg ggctcattgg ccaatactat gacattggct 
attgcaaggc tggccagcaa ggagacagga gttgggctca 
ggcttagggc aagttttaat tacacagacg catttcttat 
ccaacttctt ctgcctaggt accagcagct tagacatgat 
ctgtatttgg agaaagtgat tgggaagaaa tgtgagctga 
tgagctacac ttagtgatgg cagaggaagg atgtcctccc 
tgctctggtt gtagggggag ctggcaggca ttagcagcgg 
cagcctcctc caagttttgg cgacattatg gccctgcaat 
gtgctaagga gggaaatgga gctgctgtta ctagttccac 
tcacaagaaa cctcacaagc accgtattgg aagactttgc 
aggctctaga agcagaatca tagactcatg aagttccccc 
agtaaccccc aaccaccccc ctccaccgcc tccaccggct 
gtgtttggaa aactcacaaa cttccaagct tgcctttcct 
cttgcgttgt gtgaagaatg gcgcttcctg ctgtgcttag 
gcaccattta atccttgcac tcacccactc atgcaactgc 
ccgctgtagg ctgacctttc cttcactgta cctattttgt 
acccaggaca ctgcctggca caaagacagg tctttataag 
tatatatatt attattgtta tttttgagac agtttcactc 
agtagcgcaa tctcagctga ctgcaacctc tgcctcccag 
tcagcctcct gagtagctag gactacaagc atgtgccacc 
tttttagtaa ggacagggtt tcaccatgtt ggccaggttg 
agtcatcctc ctgcctcgac ctcccaaagt gctgggatta 
aaatacatac tattatttat tcttgtttta cagataagca 
ggttgaaagt cccaaggtca ggagtcgtga agctgggatt 
tagagagtag acacttgctc catgcatatt gcctccaatt 
gctcaagaag ttctttctta tgttgagctg aaatctgcag 
agtcctggtg ctgttcccta aaatcactta gactgtgcct 
gtcagctgta atatccccct cttcggccta acgtttctga 
cctctcctct tcctgtgttc tttctaagaa cacctatgca 
ggaagctgtt cctgagatcc gggcatcgac tctgttagaa 
tttttgagaa ctatgtgtca ttgctgactc atattaactc 
agatctcttt atgtttgttg agaaacttat ttaacttctc 
tgagcagtgg agtgattgat aacctccacc tgtggttgct 
tatagttaaa gtagctagca gtgcccacgt acggcggatg 
atctctctat ctgtgtcttt gtctctctct cacactggtt 
agccgagata agtgtgttta tggtctttgc atgtattgtt 
tacaagaggt tggggagtga gggggcggtg aggagtagac 
agtttagctt agaaggaagg agcggtaaac cctagttgaa 
gtttttgttt tgtttaaagg atagggaaga tctgtgcgtg 
agagaatatg atattaaaga ttctggaagt gggagaagga 
agtcagtggc atggacaggg tcaagatcac agttagagga 
aggggctcgg ttctctgagc aaggagggaa agaagagagg 
acatcgtgct gctggttgta gaaataacct ctgactttta 
ccctggggga ttagttctat gacctccctc ggatgccaaa 
ctgatataaa atggcatagt atttgcattt aacctacaca 
tttttttttt tttttttttt tttttttttg tgagatggag 
tggagtacag tggctcgatc ttggctcact gcaagctccg 
ctcctgcctc agcctacagg tgcctgccac cacgcccagc 
ttagtagaga cagggtttca ccatgttagc caggatggtc 
tttaagtaac ctctagataa tctctagatt acttgttttg 
ttttgagatg gagtttcact cttgtcaccc aggctggagt 
cactgcaacc tccgcctcct gggttcaagc aattctcctg 
aggattacag gcccctcccc acccccaccc cccaacaact 
gtagagatgg ggtgtcacca cgttggcctg gctggtcttg 
ctacccgctt cagcctccca aagtgatggg attataggca 
agattactta taatacctga tagaatgtaa atgctatgta 
gttaaaagac agtaacaaga aaaaaaatct gtacatgttc 
tgtttttttt tttttttttt aatatttttg gtcagtggtt 
aacccgcaga tatagaaggt tgattatgcg ttcagaggca 
cagaaagaaa atgatcagca ttttctgtca tactctggta 
acaggtgtat taaaccctgt ggagctggct gggcctggcg 
cactttggga ggctgaggca ggtggatcac gaggtcagga 
atatggtgaa accccaactc tactaaaaat acaaaaatta 
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agagcacttt gcaaggtcag caggggtctg ctctttctgt cctgttcctg gtttttggtt 308100 
gtgcctggat tccagggtag gtttctcatc tgttaccttc atagacttct ccagaaaagg 308160 
atcttttgac catcagagga ccacgaagat tccattggtg aggcgcagat aacctgatct 308220 
ctctgggttc tctgcagggc acagatgaag ggctggccat tcccaagttc tcagtggtac 308280 
cactgaggca tgagacccta atggtttgca tgagcagttt gaaaattgca tctttgtttt 308340 
tacctatata atcacatgaa acccgtggtt ctcaaacgtc agcaggcatc agcatcacat 308400 
ggagggcttg ttaaaacaga tttctgggcc ccaacacaga gttttaaatt ctgaaggcct 308460 
gaggtgggtg tgaacatttg catttctaac atgttctcga tgctgctgcc gcctctggtc 308520 
ccgagagcat gcctggagaa ctgccacctt cgaccatgga ctgtgagaat tcacatggac 308580 
ctcagaatta taatcagtct ctcagtttta cagataagga aactaaatcc agagagattg 308640 
ttttgccaat ggtgaacagc tggttaaagt caggatggag actttaatcc tagtcaagtg 308700 
acctttcctc tgtatttatt tccctccctt tttatgcctc tcaagtctag ttacactgtt 308760 
tttcatggat gggcatattt attgtcctga tctggactgc agacttctca ggaggacacc 308820 
tatgatttaa tttagtatag ttgaagagtt, aacagacatg gctttggaga cagactgatt 308880 
atggtgtgaa tcccggcttt gccactccct agctggatga ccctgagcaa gttattcagc 308940 
ttctccaagc ctgagttcct tattggaaac atgagagcaa ttgtgatagg cagaataatg 309000 
gccccctcac caatcatgcc cacatcctaa tcctaggaac ctgtgaatat gttatgttac 309060 
atggcaaggg gaaattcagg cagctagcca gttggcctta aaataaagag attatcctgg 309120 
atgatctggg taggacctga tgtaaccaca agggtctttt taatgtggaa gaaggaggca 309180 
taagagtaga tgtcagagtc attcaaaata agaaagattt gatgggccat ccctgacttt 309240 
caggttggaa ggaggttctg agtcaaggaa tacaggtgac ctctagaagc tggagaaggc 309300 
aaggaaatgg tttctcccct agaagttcca gaaggattgc agccctgcta atatcttgac 309360 
tttatagccc tttgagattt attttggatt tctgacatcc tgaaccatag taaaagggtg 309420 
ttttttgttt ttttgagaca gagtcttgct ctgttgcctg ggctggagtg cagtggtgtg 3094 80 
atcttggctc gctgcaacct ccgcctccca ggttcaagtg attctcctgc ctcagcctcc 309540 
tgagtagctg ggattacagg tgcttgccac cacacctggc tattttttgt gtttttagta 309600 
gagacagggt ttcaccatgt tggccaggct ggtcttgaac tcctgacctt gtgatctgcc 3 09660 
tgcctcagcc tcccaaattg ctgggattac aaggcgtgtt gttttaagcc actcagtttg 309720 
tggccacttg ttacagcagc aagaggaaac tcatacagtt atcatgtgaa ctcacaggaa 309780 
tatggtgagt taaaaagaga ggaagggtgc aaaacatcca cggtagagtg agaactctcc 309840 
agggagtgag gactgtgccc agcatacagt gatcaccctc ttagtaagct aagtttctga 309900 
gcaccagctt ttttgagttg actttgttgt ctttaacatt tgaagatcac ccttctttgc 309960 
tcagcctggc ttgcagacct gggctgattt gtggatctga tagaaaagtt tccttagttg 310020 
ggctcttctc cccgaccacc cccatgccag tgtggccaca tcctctgtct gcattgctca 310080 
ctcttcaatt ccaagaagcg caggggcacc gccaggaaca ggaaccctgc cagaggaata 310140 
catcaagaaa ccaagtctcc cttacgcatc accgtaggaa cagagttaat ggattatgaa 310200 
catgtgtttg ctttatacca ttgtttgttt cccaggtggc agctggctgc cccatcttat 310260 
tgggtagatg taagtggaat tacgaatggg atttatgttt catgcacgat ggtgattatt 310320 
aacttcaact ttcaggtaat tttcagacca cattgcacta acttggtctc tgattgtttt 310380 
tctccttgtt tgtttattct gcagccagaa ctgtgtagat gcgtacccca ctttcctcgc 310440 
tgtgctctgg tctgcggggc tactttgcag ccaaggtaac tcagacttcc ctttgttcat 310500 
tctccttcta taaagtgcat ctcaaggagg ttcaaagggc aggctttttg ttgaaaggac 310560 
tttgcctgac ctctggctcc catctgtgaa gccctggaga ggtgagagcc ctcgggaggc 310620 
cgtgtttcag gcatgctctg cacccgtgca gagcgcgtgt gataatgcat tgctaatgct 310680 
tgctccctgg tggctggctg agagctgctg tgctgacaag ggtggtttaa ggctaaatgt 310740 
gactcagaat ccttaagcag tgttagttca gatacaaggg cattataaat gagagtgcct 310800 
gagggatcta ttttgggacc gctgtcactt ggctcttctg ctaataagct tccagtgtgg 310860 
tggccctcct tcaggcatgt ttccactgag ccacgggctg gatgccacat ccccggcctt 310920 
cccacagtta tcagcagccc acaggcttga cttgagcaag ttggaaagac aaatcaactt 310980 
ccagagttga tttaacattg agtggaaatc agtcatactt ttggtcccct ttcggggcca 311040 
cgcctggcac tgtgcctggt ggcagatcgg catgaactgg ccagcttctg tggccctgga 311100 
gggcacaggc agaaaggcca cactcagtcc catgatgaac tgtttaagac ttattgttgt 311160 
ctccccgctc tgtaaagtag atagagtgga ttttatgtcc cttattacct ttcaggatac 311220 
tttgactcag ggagataaag taacttgggt acagctactc agctggtgaa gaacacaggc 311280 
agaatgagtg cctgggtctt ttgacttaaa attctggatt tttcacaaag atcctcttac 311340 
tttattcatt tacataataa atatatattg aagagctact ctgtgccaag ccctgtgcct 311400 
agatatacag tgataaataa agagtagctt ctagaggtca cctggcggtg aggcacaggc 311460 
cagctggcaa gatggaccac agaagtcagt gaatgaagac aatgacaagg gtgggaagcg 311520 
ccatatggga agagaaccaa gttcagtgat agagagcaga ggtgaggcgg cagcagaaac 311580 
cacttaaggg acaccacgtg gcactccttc tgtgctgaga aggctgtcag taagctcacc 311640 
atttatttcc tattttctct cctgagttaa ataggaaaca tgtctcgcat tacttgaaaa 311700 
atcaagtcaa actatgctct tactaggagt tatggttctt tttatgtctt agatgatgct 311760 
tgatctagat gaatgcggac ttgctgtagc tagataaata caatgggagt ttgaaggtgt 311820 
ttcgtagccc tggaaatagg tatttcctgt caaaacaagc tttgtcattg ccagcagaca 311880 
aaagcatcag taaccttggt tgataatcgt catttcttag gaataaagta gactgtagaa 311940 
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gcttgcattc ccataccaaa tgtggtttcg 'cagaacccca gctcactcta acagaaccag 351000 
ctgggaccag agagggtcct ggtttgctct ttgtgtgcac. agctgatttc tcaaagcact 351060 
aactcacttt tctctgtaca taaagatgac actggggaca cctgtcatca gggatcgggg 351120 
catcagctgc acccagtcag gcacccactc acccacgtga gactttcaaa gccagctggc 351180 
taaggcttgg gaggtacccc cagggcaaaa ggacagcttg tcgttgagtg aagtgaaccg 351240 
cctttaacat ttttataggt tatagcctgc ctaggcagca gcaaccagct atttgataac 351300 
caagggggtg accagatttc tactggccag ataaccagaa aactaaggct tctgcattac 351360 
accgcttcat aagagaaaat aagcatttta gctacaggga agccctgttg tttttgaaag 351420 
ctggaggagg tcctcctgct ggccatgggc ttggctggcc gtgggctagg ctgactcaca 3514 80 
gtcagagagc agcctttgtg gctgagctca gcggaactca gcggacaccc gcacggtggc 351540 
ccagggccag caataaacaa gtcagggctg ctcctggcgc tcaggaatct ggggtcaatt 351600 
agggatcaat ggtgccagag gatttaaaac aattgcaacc agccaggcag gctcaggctg 351660 
tatcaacagt gaaatgcaga atgtgcagat acaattgtac tatccctaaa ttaaattaac 351720 
gttctacccc tcggcaaggc atttttctta ataagtggga ttgctcctgg ccaagcttta 351780 
accactaggg atggcaatga ccgatgacct aactcgtcac ttaaccttgg ccaaggacac 351840 
caaaacccta gtcattaggg gacccatctg tgaacctctg ttgaacaatg aagtcaaacc 351900 
taatctgatt tcacccacac cttacatttt taagctgcaa atttccacaa ttctctgact 351960 
gacaagaaca tgaggtctat ttgataacca agggcaatga caggatttct tttggccaga 352020 
taaccagaaa acgtaaggct tctgtattac atcgcttcgt gagagaaaat aggcatttta 352080 
gctcatcatt tcctcttgtc atttctcatt gttgtgccta cctggcacaa tgttaactct 352140 
atagaaaggc tgacttttta aaatttttgt gggtacacag taggtgtata tatttatggg 352200 
ttacatgaga tattttgata caggaatgtc atacataaca atcacagcag ggtaaatagg 352260 
gtatccatca cctcaagtat ttatcctttg tgtttcaaac aatccaatta tattctttta 352320 
attattttaa aatgtataat taaattatgt tttactatag tcaccctgtt gtgctagcaa 3523 80 
atgctaggtc ttatttcttc tttctttgta cccatgaaag gttgaatttt taactgcggg 352440 
catcagtgac tgctaaggat ccagcagaga gggcagtttg actcaaagag gtgaaaaaaa 352500 
tcagtggggt cttttgatca tcaggaatca gaagcaactg gaggcaggga cccggaaacc 352560 
caggcagggc cactcaggag aatgacagaa cccttccagg cctccatgca tgacaagctg 352620 
gtatgcacac catttggttg gcttcctggg tcagaatggg tcctttgtgt cccttctacc 352680 
atctttgaca gaactgcctt tggtccccag gctccagcaa tgtggtctga atgggggttg 35274 0 
tctccctttc tgtgtctcca cctctctggc catagtcccc ttgagggagg acaccaaccc 352800 
agtcacggct gatcagggtc tctccctgag atttatttgt gctactgctg gtggggaaga 352860 
aatgtttctt ttttggctgg gcgcagtggc tcatgccttt aatcccagca ctttgggagg 352920 
ccgaaggagg tggatcacct gaggtcagga gtttgagacc agcctaacca acatggtgaa 352980 
accccatttc tactaaatac aaaagattag ccagtcatgg tggcacatgt ctgtaatcct 353040 
agttacttgg gaggctgagg cagctgaggc aggagaattg cttgaacctg ggaggtggag 353100 
gttgcagtga gccgcaattg tgccattgta ctccagcctg ggcaacaaga gtgcaactcc 353160 
atcaaaaaaa aaaaaaaaag aaagaaagaa aagaaatgtt cctttttgga ggaggaagaa 353220 
gaacctcgaa gctgctggtg gtcagattgt gtgactgctg gggaaaaggg tccacaaccc 353280 
tttggtgaga atgaagccaa aatacagaga gaagcatatg gcagacaagc tggaatgttc 353340 
ggtccaaaca gtggctcccg aggctagagt acccccacca gcatgaacca ctgaaccaat 353400 
gagcttgctt ctcttcttgt ccaagttcat gcagcgtttc ttgatatgac acttggtaat 353460 
gatttcttag cattctatat gtcatgttac tattatttct gctgtacaat tttgggtaca 353520 
ttttggcagc taagtactca ttcagatcag cagctctcca cacgtcaggt tggcttggga 353580 
agcaagcttg gaagaccagg acgaagggta ggcatagact ttgaggcaag cttcgtagac 353640 
tatcataggg gtttgcttct tactatcaga attcagcact gactcattta taaaccagga 353700 
gcaaaagaag tgttattttg atttgcactt gttgaaacat tgattattta ccaggaaagg 353760 
ctataggcag caaagagaga tcaacctgag atgacttcat aatctttgtg actacagggt 353820 
ttgtcttctt ttggggggtt cacaaccatt aacttccatt tccaatgaag agtaggattt 353880 
acaccagatc aaatatccct gttctttcct atctatctat aaacctaaat tgagttcaac 353940 
acatacataa cacctgagca tgtgctatgc tggagaccta aaggcagctc ctggtcttac 354000 
agacagaccc attggtattc ctagttgatt tcatcctatt agttgaaaac ccttcagcag 354060 
accccacaag ggcactcaga atacagttgt tgctagaagt agctctcaag gtcctatgtg 354120 
atcttccgca ccacgcatga tcgccctcac ctcccctggt gcccagtggg agctctgtgc 354180 
tctctccctc cccacactct tgtcctctgt gaggataggg tcacacccag aagcttcttt 354240 
cctcagcccc accccaacta tctataccct actcacccgt gagggtccca ctccagtccc 354300 
tctttcttaa aaccttcccc aagtccagct cttatacatc tttctggcag aatttccata 354360 
acatttgttt ttgaactctc tcagaaaggg acttctgtga ttattttaaa ctgtaacctt 35442 0 
gctgggcaca atgtctgctc ctgtaacccc aacattttgg aaggccaaag tgggcggatt 354480 
gcttaaagcc aggagttgga gacctgcctg ggcaacaaag caaagcatct ctacaaagaa 354540 
taataataaa ttactggttt tgatggtgta cacctatagt cccagctact tggaaggctg 354600 
aggcaagagg atcacttgag ctcaggactc taaggctaca gtgagtgagt tatgattgag 354660 
ctgtgattgt gccactgcac tccagcctgg gtgacagagt gagaccctgc ccctaaaata 35472 0 
aataaataag ataaacttta aaacaacact gtaggctcat catgtatctg gttattccta 354780 
tccagactcc tggagcctgg cagtggccgt gtcatgtgta gggtgtccca tgagtggcag 354 84 0 
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gaagggctgt tcagggagca gggggagaat gctgaggatg gcaggggcac agaggaaggg 354900 
gaggtgacct ccatctctgc tgtaatcagc ttcctgggtt ctgtttactg taggcagcac 354960 
agccccttca tcctgtgttg ttctactttc tttttctctg ctgtctttcc attcccatgg 355020 
gttttaataa atacatacct tgagacgtga cagaatctat ttccccaatg ggcatctatg 355080 
aggcatcagg atgtggttta gcgtctgacc tagtggtggc acccaaaggc attccctgca 355140 
aacacaagcc tcctccctgg tctcaaggat ctcaatctct gggcgatgtt gctggcaggg 355200 
catcagggtt ttaaaatggt gatatcaact ctcttttttc atagctacat ttcccaactc 355260 
tggcttcatt ccctagttct gacaccgagt agctgtagaa ctctgagcag accatttaac 35532 0 
ctctctgagc ctttgtttct tggtgacaat aacagtctct tctttggctg ttaccaggat 3553 80 
taaaagcttc agtgaacgta aagttcctag cccagtgcct ggagcttaac gggcacacaa 355440 
aaaatgtgcc aactgcctgc acagggaaat tctgcccaag ggaagcttta attacagttg 355500 
ctttctcttt ctcccaattc aaggatttgc ttccaagaca attaacagac cacagaattc 355560 
tgctacctat cagccactgg tcgccaacag actcccaatg ttggcacaaa caccgtctct 355 620 
cgaagctggg acacttagac aggtgccagc ttgtggctcc atggctcccg gtgcatccgg 355680 
atctgtgaca gttacacaag acgtgtgctt aaatatttac catgctcaga gtctccccag 355740 
cacggtgggg ctcagaagaa aatccaagaa gcaaggcggc tctggcatca tccgctccta 355800 
gcttggtgga gcatatgtct tgatgggagg tatcgtcaac agactgggcg acctgttgct 355860 
ttaaaagatg aacaataacg atctcctctc agactcagga acaaatacta ggcatatcag 355920 
attgcttgtg agacttaggc aattagaatg gttctgtgat atcattcccc tgagggtcca 355980 
ggaactcccc taagttccca gtgtgggtgc acagtgtgaa acgctggagg aggggagaag 35604 0 
cagcagacat gtttcagcac cacctacgcg tctgacatga gcttttgtta tctcattcac 356100 
gctgcaggaa cattgtctcc attatcatta tgattgtttc tactttacag atagggaaac 356160 
cagctcagag aaggtgagta atggacccga ggtcacacag ctgtgagacg cagggccagg 356220 
atttggctcc agctactagc ctgtagcagc atgggcatgg cccagtggaa agactaacac 356280 
aaagatgaac atcccagcac ccttccaaaa ggctctccaa agagatgggt cccacaaagg 356340 
tgcaacagtc tccaagattc cctgacctca ctgtacagcc agaggttggg aattccttcc 356400 
cttaagtcag ccctgatcct ggtgcccccc tgtacatttc tcccactgac aactgctcag 356460 
ggaggttcct cgccagggat gtaaacagga cagggtcaga ccccaagtgc caagtaggta 356520 
gccaaggggg acagaggccc tgtctagggt acctgaaaca cactatggag gggctggtgg 356580 
agagattcta ctctccactt ggatcttacg caggagcaag gaggtaaaaa gagtgaccac 35664 0 
acacactaga tttcacagtc agtaaggact gaaacctctg atctgctgac tggcttcacc 356700 
aggagggata tcctgggagt cccaggcagc cactggcagc acccctgctg tggaacccag 356760 
gattcctgca cctgaaaggg gagtcttctg ggaccactcc tggagcccag gagggctgca 356820 
cgtgtcaggg gcccacagac aggtgaagaa accctttaag cctctttcct cgagtgaagg 356880 
ccgacctccc ccactccccg gcattagaca ttctggtttt gcaggagctg ctgatggtgg 356940 
cggtagtagg gggagagtct acatttcgaa tgagcttccc ttcctggtgg tcttggtaca 357000 
agtctgtggg tgtattttga aaactgctgc tttccctcca acacagcttc ccttgctgtc 357060 
tccttggact gcagcagcgt ttcttacagc cacgtggcat ctcagggaat tctctggaag 357120 
atgaggctac accgaagtca agaggcgtct ttgctgggct cactgttgag ctgtggaggg 357180 
cctgtaaggc cccagaggag gccgttcctt ggactctgtg cagggaaact tctcttgact 357240 
agaaatacac ctgtcttctc cgcccaaagc ccaaagtggg tggcctgggc ttgcaaagag 3573 00 
acgagcaggc tcagggcagg atggctccct gcagctctat ggcctcgaat ggggtaaggg 3573 60 
actccctgga ggcctgagta atttgggcac tgggaaaaca gggtcctcta tttctagttt 357420 
tcctgtccag agcaccccag ggctgtgtgc ctggccttgt gggggccgtg accctgaccc 357480 
tggctctccc taaggtgacc actcacccta gaaacaccct agaaactcac cctagaagat 357540 
ttgctaaaca gcaacagttt agctaatctt cacatctttg aaggtacaaa agtcccatgt 357600 
ggggcctcgg gtcagagaac tgccacaaac agcccgtgaa ttcattaatc cttccccagc 357660 
ctctcggttt ggctgcattc cttcatgtat ccattcaaca catagcactg agcatctact 357720 
gtgtttggat tttgggggaa tctttgggta gcttcagcta ctaggacaaa gaacaccgcc 357780 
ccctgagata tacatgcctg gacgatgaat cctgtgcgtc tacacaacat ttctgaatgt 35784 0 
tctgaaaagg aaaaataata ataaacaaat gtgtgaggta gtgattaaga tattcacaat 357900 
atttcccttt aaaacaggaa agtctgacag ctaaagagga gaaacgtctt tgctgtcccc 357960 
ccgactccca cttcaattta gactcctgat tgctttcttg atctttcagg gttataaccg 358020 
cgatctcaat gactaataga aaactccatt aggctccgtc tttatgaagg gaattaatga 35 8080 
cttcgtaaat ttagtgcttc gtaaacatag gagggggagc acttccctca ggcttgacga 358140 
ttccctggca gggagggagg ctggatagga aaggaaacgc ttccagcctg ctgagaggcc 358200 
tcctcaccca agcattctct gctgctcctt agaaagccag gccccacaag gcttaggtgc 358260 
gccaagatcc tgaaaaagaa gtcaacgcga aggcacgaga gctgggagcc agggagaaag 358320 
agatgcgtcc gccgacttga aaaaaaatac caactggtga aattttcaaa tataaatgca 358380 
gattttaatt acaaatgtgt gtccttggca agtccagctt ttgtcctgga ttagagaaat 358440 
ctgttgttca gacaggccaa acccacagac gaattatatt ctttgttctt tcaagctttt 358500 
taggcctggc caatgacata aaatctttca gggggaaaaa caccaaactc tcaggacaca 358560 
cattcagaag gcagcatagg gaaggagagg ctgtaggatc gaggtcttgg gtttccttgc 358620 
tggaatgaat gaggcaagtt atttctactt gaaggagggg aggtgggtgg aagaggaaag 358680 
ggaagggctc attttataga ataatggcat ttccaggggc ttctgcaaag aagttttcct 35874 0 
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ggtccactga tgctttctgc ttcaaaactg cccttcttca gagaccagcc atgtctgctc 358800 
agcccctctc tccttgagaa taccacagca acagtttagc aaattttcaa agactgatgt 358860 
ctttgaaaat acatcagtcc catctggggc ctcagaactg ccatgaacag acccaatgaa 3 58 920 
ttcattaatt cttccccagc ctcttggttt ggcttcatta attcattcaa tagatagcac 358980 
tgagcaccta ccatgtctgg attttggggg caatctttga gtttcaggaa ttgaggcctt 359040 
cgagaagtct ctcaatactt gtaatagcaa gagcagccac atatattact taggggatag 359100 
acgattattt cctttccttc cttccttcct tccttccttc cttccttcct tccttccttc 359160 
cttccttcct tcctgtcttt ctgtctttct ttcctttttc tctttctctc tttctttctt 359220 
ttttttctga gacagggtgt tgctctgtct tccaggctag agtgcagtgg cacgattttg 359280 
gctcactgca gcctccacct cctgggctca agcaattctc ctgcctcaac ctccagagta 359340 
gctggaacta cagattcaca ccaccatgcc tggctaattt ttgtcttttt ggtaaagacg 359400 
gggtttcacc atgttggcca ggctggtctc aatctcctga cttcaagtga tcagcctgcc 359460 
tcggcctggc aaagtgctgg gattccaggc atgggccacc acgcctggcg atagatgaat 359520 
ttttgagtga ccctgccgtg actttctcct tgttccttga taggttttga aagcaccagc 359580 
cagactaatg aaatggtatt gctggtttgc aatactcttg atggaaaaaa gtttaaatct 359640 
gtacctccct cctttttttt tcaatcagcc acctaagttc tctaataaat taatatacac 359700 
tttctgaaat tagaaaataa aaaaagaagg ctttgtgtat tacatgcaaa agagaaaagt 359760 
ctagaagata ctagtcagag gtgtctgagt caaaggttaa tcaaaattaa aggaaatagt 359820 
aaagaagtag tataggaaaa tgtcaccact tgggaaggct ggcagagaat tttaaaatcc 359880 
tcttttccac aaaagattac aggtaacaca cattcatgag tcctttgacc caatgcaagg 359940 
tcacagagag aatgtatctg acacctattt tatttgtgtt ctgctctatt ccaaaaagga 360000 
cttaaggtgg tttgaagagg aggagacata aaataaaagt taaatatgta ctaaaagcct 360060 
gagcaaaaaa gaaaggaaag aaaagagtgg caacataaaa tagaggctgg aacaaggtga 36012 0 
gggaaattaa aagcacaccg tgcaggttga tatggttcct tcctgtgggc cgtgagtttg 360180 
gctctaggag ttaactggga aagggaaaca gatgaatatt aaacataaaa gcagatcgat 360240 
tgcttaggag accactattt ttggaatcca ggaatggtag gcctttctcc tgcaggcctt 360300 
tccccaccat ctgtataatg tactaagcca cagccctaat agcataatag catcctgtat 360360 
ctgatgtggc ctcaagcggt tcagaatttg gaactgtgga tctgcttagg acttcagttt 360420 
ccttgtttca taatctgctc ccgaataccc catatctggg catattctta tttgattcag 360480 
gtctgctgtg gtccagatct gtaagactct gccctgcaaa cagacagtat agaaaatatc 360540 
atcagtgacc atattattta acctccacat tatcacccac atcctcatga gtgtgagggt 360600 
ccaaatggta ctgataagaa aagttagtaa gaggcaaggt cacctgcagt gtctggggta 360660 
acagacacca catctctgca agccccagcc ttcagcctgc caggtggagg ggcagactcc 360720 
atctgatctc agaaaatttg agaaccgtcc aggcacagtg gctcacacct ttaattccag 360780 
cactttggga ggccaaggct ggtgaatcac ttgaggtcag gagtttgaga cgagcctggc 36084 0 
caacatggcg aaaccccgtc tccactaaaa atacaaaaat tatccgggca tggtggcacg 360900 
cacctgtagt cacagcttct cggaggctga ggcaggagaa ttgcttgaat cctggaagcg 360960 
gaagttgcag tgaactgaaa tcataccacc gcactccagc ctgtgtgaca gaaacagact 361020 
ctgtctcaaa aaaaaaaaaa aattgagaac cttcccaggg cccacctaca gttgactctt 361080 
gagtaatgaa ggctttaggg gtgccaatcc ccacacagtt taaaatctat atacaacttt 361140 
tgactccccc aaactgaact actaatagcc tactgttgac tggaagcctt attgataaca 361200 
taaatagtcg attcacacat attttgtatg ttaatgtatt at at aetata ttcttacaat 361260 
aaagtaagct aaagaaaaga aattgttatt taaaaaatca taaggaagag aaagtatatc 361320 
gactactcat taagtggaag tggatcgeca tgaaggcett cagccttgtg gtcttctgag 3 613 80 
taggctgagg aggaggagga agaggagggg ttggtcccgc ttctcagggg tggcagaggc 361440 
agaagaaggt ccacctctaa ctggacacac acagttcaaa cctgtgttgt tcaaggtcaa 3 61500 
ctgtacacgc caccgagacc agaatgggtg gtttgatatt tgtcagtggc aacaattcaa 361560 
tattctatcc tttagatgtt ttctcactct ggtcacattt aatgtgttta attgatgetg 36162 0 
tgtggaagtt tettcaegtt agaggataaa taagecatte cctttgatag gagcctgggg 361680 
ctttccctgc gaggagggca ctttgggagc agccttctca ttagagggca attagceggg 361740 
ctcccgcacc cggtgccctg ageggggetc ctgagtaggc agggcagacg cgccatctag 361800 
tggcagctct caggacgtcc acacgcctgc tcctgcgggc tcccgcgccc tggggtggca 361860 
ggcaccggca tgctagaggt taacgaggag gttccctcct tccagcgtgg atgagccttt 361920 
ccgtgagggt gaeeggaaag gcgcctgggc tggtgacggt gtcaagtgta ggcaagaaat 361980 
aeggctgate aagaagegae ttcacctccc tcgcacaaca ctgagtccct ttgeggcagg 362040 
ggccctcccc gccgcgaacc ctacttggaa ccttgcgcca tgcgatgtct ctctcattct 362100 
aggecaegga agccctgggt caccctttca gcctggttct ctccggtggt gctggcttgt 362160 
ttctcctgtc tgttggggtc agctgcgtcc agcctcggct ectgeaggat tgcccgggca 36222 0 
acccagagga gatgggcggg cgtggaggtc ctccctggat gacccttccc accatttcaa 3622 80 
catcattagg aatttaacag gettttgeaa gaaggcccag gtacgcatcc ccccatttat 362340 
agtaggattt ccaggacaaa atgtattcca ctctctaaac aacaagcaac atgtatacaa 362400 
cccattcata aggtaaagat tcccttgcct acacctagct tctcctgccc aagcatggcc 362460 
ttgtcgttct cttccccagg tcaagttcag gacctagcag ctgggaatgc acattttcca 36252 0 
agttaagagt ggaagagtcc cagcttggct tagatggagt cacatatagg attcaggttt 362580 
gccttggcag gtctgatgga ccttggtgag ggtccgccag cagctgtgca cagcagctgc 36264 0 
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ccagggccat gcagcaggca ccgcactccc cttccaggaa ggattccagg cccagctaca 362700 
aggagcgtgg ctactgacag ctgtccactc acagctcgtc agactaagct tcagctttca 362760 
aaaaggactg tgccctcctt gggctggccc aggcccacat aagagcaagg cagtggccca 362820 
aaggcctggc atttctgccc accacgggat tcctctcctg ggtggtctgt gctccagagc 362 880 
tctctgtggg gctggcttac ttctcccctg gcccctccac aggagttact cagctatagc 362 940 
ccctctgcac acataactct atctgggagc ctttcccgga ggatgcaacc taactggttg 363000 
gctcatccta tagaagccag tgtccttgac tttttcaggt gatgaacctc ttttgagagg 363060 
atgctgataa ctgtaagcat cttcccagga tttgcacatg tccagtgtta gagtgcaggt 363120 
cccccaaggc catcccacgg gccttcacag ggagtcgggt tgaggacttc' tgactgaagg 363180 
aggtggggag gaggcgaagt cggggaatga ggaagatggg gctgggggat aataacaggg 363240 
cttccggcaa tggagaggag ggttaattct catttctgac tcacagcgca gcctcccatg 363300 
agttcatgga ttctgtggga aaaaccaaaa gccaattccc tcaagtgcta tgtcaggccc 3633 60 
tgcaggcagg tggccggcgg tggccccata tggctctggc acaatgaggg cttcagagaa 363420 
cagagctgcc tctgcctggg gagtgccagt ggcatcagca gcaggggtgg tgcccagtca 3634 80 
cccatgtggc agaggctggc tgggcaccgt ctcctctggg taacatggtg cccaccaagc 363540 
cctggaagca aggcctccca gcacctttgc aagcagcaga tatcatctag caatgtccag 363600 
ctggatggaa agaagataca acagctggaa agtggcattg gctgacctcc tccagaaagt 363660 
ctctttccaa aataattggc aagggtttca ggtgttagat gttcttcact gacaggtgga 363720 
gaaggagcta acaaaacaag attgtgcagg aatgagaagt cgtatttagg atgtacgaca 3637 80 
gcagacacac agcacacaca cacacacaca cacacacaca cacacacaca cacacacaca 363840 
caccaggggc tgttttcagc actcacttat attaattgat ttaatccaca tacagcctca 363900 
tgtgctagct cctattatta tctcatttta ctctcaaaaa aactgatgca cagaaaggtt 363960 
tagcagcctg ctaaagtcac gcagctgaaa agtggcagag ctgggatctg agccaggaag 364020 
caaggtacaa ggtctgtgct cttcatctcc ttctatgctg gctgtatgct tgctagcggc 364080 
catgaacttg gaccttgggg tgggagggct ctgcgttcat tcccagcccc ccttgttact 364140 
ggctgtgtga tttcaggtcg gtttcattct tctctttgac tcagtttcct caactgagtg 364200 
taaaatgata gtgatcctac ctcataaaca tgtgtgaggc ttaaatgagc taattatgta 364260 
aaagattttt gctgccacac agaaaaatgc ttagtctgac attgaatata tatgaaattt 36432 0 
ttggatctgc gccacccaca gaactcagag taggttcttt aaataaactt ctgccccaga 3643 8 0 
ctcccaggcc agcccagcca ctgaaggcac caagacagga gccctgtgtc cgctccagcc 364440 
ctgaggctcc ggaagccagg caagagcatt tcccggtgga ttcctggctg ggcccagcct 364500 
ggggcctctc agtgctcctg gtagccttgc attttctatc ttcaagggaa gcttgagtgc 3 64560 
tggaagcctg cccgcccctg cacattccta ccagcgcctg aaatcaatga tgcccttgtt 3 6462 0 
ctccttggaa gcgttggatg tgtgggagaa ggttgagggc aeactgtcat cccgccaagc 364680 
tgtctggaaa gctggagggt gcatgaaagg ctggggagca cccagtcctg cataggtacc 36474 0 
tcctgcttca aatcagccag atccagggac tcacaccatg gcatcaatgt gaggagcact 364800 
ataagaggat acccttctag tgggtttcaa agcacctgat taatacaaat gtaatcaaca 364860 
cgaagctttt ctactacata ttctttgtgt aaagccatat gcactcacat tcagaaatac 364920 
taaagatcag gtctagaaaa atattcctac aggcagaaag aagagagagt ccagttctaa 364980 
acacagggaa gggttgaaga agcacagtgg gtgagggaga gcccatgtgg gtgggagagg 36504 0 
atgagggcac aggtggatat tgttttaaaa tttggtagtg gcaaattgga agcacaatgt 365100 
aatttcactt acaatttgcc ttccatcaaa taggatcccc aaatactcaa aggccttaaa 365160 
tggaggcttt tctttaacga tctcaaattt ttaacttttg ctaggcgtgg tggttcatgc 36522 0 
ctataatccc agcactttgg gagactgagg cgggcggatc acctcaggcc aggagttcga 365280 
gaccagcctg gccaacatgg tgaaactctg tctcttccaa aaatacaaaa actagctggg 365340 
catggtggat cgagcctgta attctaacta ctcgggaggc tgaggcagga gaatagcttg 365400 
aatccgggag gcggaggttg tggtgagcca gatggcacca ctacaattca gcctgggccg 365460 
cagagtgaga ctccatctca aaatatatat atatatatat atatttttaa acttccactt 365520 
ctcatttcag aattcatgaa tcttgtctcc ttaatgtttt tctgtcatgg cacggtatta 365580 
agagtttgtc ttcagagtat ggtctcatca tccaaatcaa ctttataagc cacagattcc 365640 
tccattcaca tcttagctgg aggcatggct acttctaagg actaaaaata gtcacgttgt 365700 
cctgacttcc ttttcctctt ggcagaatca gagcctgagt catgtatgat ctttcacgga 365760 
agaacatgcc tttgcactac aagtggtatt ttttctctca aaaaataaat ttgtataaat 365820 
atattttttt ctaacaaatg ctgttataaa tgcaccagga aaatttattt tcaaaaactg 365880 
ccctaaagct aacactttaa aattgtattc ttgtttgttt ttactcaata aatattaagt 365940 
gcttatcata tgccatgcac tagtctagtt gcttttctgg acctttgatt ttagaacaag 366000 
cacttttttt ttcttttcct gagagctgag gtctcactat attgtccagg ctggacttga 366060 
attcctgggc tcaagtgatc ctcctgcctc agcctcctaa gtagctgcga acacaggtgt 366120 
gcaccactgc acctagctag aacaaacaca tcttttaaag gagcaaacta gtttcagagt 366180 
gttaaggtgg aaagtggctg gctagaggag tggggctggg ggtgtttcca gagacagact 36624 0 
cgctggggag gcctttcaga gcagatgaga gttgagccgt gaatgcccag gcagggccag 366300 
ccacataaat gtagagtagt aaagtagttt aggcagcagt gcagcaagtg caaaggcact 366360 
ggggtaggga tacaactgag tgagcccaag gaatagaggg tggctgtggc tggggcagag 366420 
tgaggaaata ccattaaaga gattagcagg ccaagtaagg cggggctctg ggtgccagaa 366480 
tgagccgaaa ggtttcattg taaatgccct gcagagcttt taaaagtttt taagctagga 366540 
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ataatccaaa atagtcagct ttgaagaaaa aaggagtatt tatttgatac nacaaagaat 3783 00 
tctaacagaa aagaatgctc caaatcttct aaggcacatg taataggaag gcaggtctgg 3783 60 
agtgaatagc ttgtcaagtt aatgattagt ttggtgtttc ttttgctgta ggattatgac 378420 
aaatgtaaca agactgtaga tataattggc cctggtgctt tggccttacg ttttacactt 378480 
atcagttttc acggaagtaa atcttgaatc ctacagctct catcaaattg gatgctgaaa 378540 
gtgcagtgac atcatagcaa taatgatgtg gagtatttat gaccgagctt tttggtgaat 378600 
gtgcttgtaa tgcatcttct gtttagtgtt actagaacac cagcataatt attgggctgg 378660 
ttatttgtta aaacgattta gacaaaaagt ttaggagaaa attaggtgcc atcgaatgat 37872 0 
aatctgcccc tagcagagga tgatgaataa atacatgaag gtttgctccc agtgattcag 378780 
aactaataat gaacaggtaa taaacgaagt tttcagttat gcctacagag aataagtgcg 378840 
tcctctgagc cgttcagacc tctgaaacca gtactggttc agaataggag aaactagtta 37890 0 
atttccacat actgtgatca cctcagggga agctcagtcg gattttagaa ctctcacaaa 378960 
gaaattgaac cctggtgtcc tggattaaac aagagttaag atcacagtga gaagggaaga 37902 0 
agcctgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgttggcc aaggaagaat 379080 
ttgcaggtag attttaagcc ttcagtttga gcgcataact ccattgacag taatgggaat 37914 0 
tgaatacgta gccaaagaga gaaaatgcaa accagtcctc agcacagagt ataaattaga 379200 
tatgtaaaag aaaatggaac gagggatttg tgaggtgagt ctaagagcag gaagacatct 379260 
tgaaacatta agaagcactg cctattaaag tctggagagg actgagagat agaacatggc 3 7932 0 
acacacagat ccataatcgt cctctcaacc ctcttaatcc tgacggacgg agcattattc 3793 80 
tctaagcagt tcacgtaact aaagaaataa atatgctttt cttgattggt tttgtttgtt 379440 
tatttatttt tgtttttgag atggagtctt gctctgtcca ccaggctgga gtgcagtggt 379500 
gagatcatga ctcactgcag ccttgacttc ctgggctgaa gcaatcctcc tgcttcagcc 379560 
tccagagtag ttgggaccac ccactaccat acctggctaa ttttaaaaat atttttgtag 379620 
agatggggtc tcactatgtt gcctaggctg atcttgaact cctgatctca ggcgatcctc 379680 
ctgctttggc ctcccaaagt gctgggattc caggtgtgag acatcagact cagcctgttc 379740 
ctggtttcta tgcttggaac atcttatata caaatggaca tttttttgcc ttgaattaga 379800 
gacacaaatt gagcttaata aggaaaggga gtacattagt taactccaac tcactaacag 379860 
cttcagcttt ttaatatttt aaataaagag aaaatctctc ccttcatttt ctttcatcag 379920 
gctgtgccca ttccataatg gtaaatttta attcattttg gccaaatttt gatcattttg 379980 
actcatttag aaggtcaagg aagtagagtg tgtcaggttg atttatttcc cctataaatt 380040 
ctccagattg tctgttagag ggatttatgg acataagtcg tacctacttt tttagttact 380100 
atatgcctat accttttatt ctgatttcgg agagggaatg tctttgaaat aaatctaaga 3 80160 
gagtagctcc caaaccaaga tgattaataa aatcacttgg ggagctttaa aaatatacag 380220 
atccctggat atcctatcat atctactgaa tcagagactc tggtggttgg agccaaggag 380280 
aaaaggtccc caggagattc cgatgcagtc cctctggact gacaacctct ctcccaagac 380340 
aatggcctga aggaaatcat tgcaagttca tgttctagca tgttagagga aggaaagtta 3 80400 
gacttgtgaa gaaactaaat atctccaagt ccaattcaaa ctcctttaag tcaccagagg 380460 
atttcaagtt ctttctttgg gggcaattca ggtccagggt gtaactgggc ctttaagact 380520 
tcagttttcc ttgagtggtt ccgggtagct gcttccctgt aggaacattc tactctaccc 380580 
actctgctct gcatcccaaa tccagggaat ccttcaaggc tcagccaaag atcacctctt 380640 
ccatgaaaac agcaatgact acatgagctt tttctccctc ccagactccc ctgggctagt 380700 
cagaggcgta taatttaaca cttaattgtt ttctaattgc ttccgatctg ttctgttccc 380760 
tcaccctatt ataagcagct caagggtgga gaccatggtt ctctctcagt gtctttaaca 380820 
aggctggttg cctgcctggc tcaccattgt ggccccagag gcccaggctg gcatgaaatt 3 80880 
ggctctccat gaatatttgt tgaattaatg aatttgttgc tggaatgagt attggaacat 380940 
ttagtcagaa aatcatggcc tgaaaacaaa tcacctcata acatgctcca ttctattcca 381000 
ttcgaccaac attgaatccg taggtatggg ggtcctcctc tgtgctgggc actgtctgtc 3 81060 
ctaggtgcta ggaacagagc aaaaatgtcc ttgattgatg cactaagtgt gaacttgtaa 3 81120 
aggagggtaa attaaaagct tttgaaaatg gaattgcttg gctgggcgtg gtggctcacg 381180 
cctgtaatcc cagcactttg ggaggccgag gcgggcggat cacctgaggt caggagttcg 3 81240 
agaccagcct gaccaacatg gagaaacccc atctctacta aaaaatagaa aatcagccag 3 813 00 
acgtggtggt gcatgcctgt aatcccagct actcgggagg ctgaggcagg aggatcgttt 381360 
gaacttggga agtggaagtt gcagtgagct gagatcatgc cattgcactc cagcctgggc 381420 
aacaagagtg aaactcagtc tcaaaaaaaa aaaaagaaaa aagaaaatga aattgctctt 381480 
tcaactcctg gaaactatga aaaacaggtc agagatcatt tcaataacaa ccatagctca 381540 
gaaaacatag gatgatagtc cagtgccagt aattgggtgt tgcaagattg tagttcaaag 381600 
tagtccaatg taggagacag aaccacaatg agaactgttt ttcttccctt ccagagcctt 381660 
cctcaccaca tattcagact gacggaggcc tctacaaacg gggcattgtg gcttgtttta 381720 
attttgaatg tattttatgt tgaaagttta gctctttggc agcatgaacc agacaggcaa 381780 
accttaccca ttggcccttg gtgtcctttg atgttttccc atttcatgac agaattctag 381840 
agtcaagatg tgaagacctc acactaagca agttgatttg aaaccaccca agacttggcg 3 81900 
atttgtctaa agaaataata ttattaactt tgcagaagag acttcttttc tattagcagt 3 81960 
gatttggatt tttgtaatgt ggtgggtcag tctgtccttc ctgctccata ttttacttgc 3 82 020 
tagcattggc ttgtctttct gtgcacacgt taaagtcagg agtaggcatt tcagcctaac 382080 
ccaacgccac cctttcctca gcacacggct tcagctctgg ctcgtggtaa ttacctaagg 3 8214 0 
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agacttacct cttagttttt ggccctggct caatacccct gccccattcc aaggacagat 386100 
cccagggagt ggcttggggg actttaaccc tctccctaat aatctccatc tactttattc 386160 
ccccaccccc accttacctc tctaaagaaa ataccatcta aataacaata gttcacctgc 386220 
tgagaagtca acacttcaag acaggccttc aggaccctca ttctaaccag ggtatcactt 386280 
ttaagccccc tcctataagt aaattgtggg tcacacatac actgggactc agttacttga 3 86340 
cactttgtct tgatggttct gacaaaaagc tgtgacgtga ccccagtcca cccagcaagg 386400 
atgggtctgc aaaggtccag gtccctgaca gctgagaaga gtctgtggga gcctcttgtc 386460 
ttgttggaga ggtctagaga agcagacatg atgagactac tcttccctgg tgggtgatga 386520 
attgaagggg gaggagcgca tatctcttaa agcaaagatt ctccaagtga ggtccctgaa 3 86580 
ccagcagcat ggtcgccacc tgagaacttg ttggaaatgc agattcttgg gcccatctag 3 86640 
aggtcttgaa aaaactgtgg agacagggag cagccctctg tgctttaggc aactctgatg 38 6700 
ctgatggcat ctgagaacca ctggctttgg cttcggccgg tctctgggtc tcctgcaaac 386760 
acatggcgta tctcttacaa ctcacactgt taggccgacc tcagccctac taggtcggaa 386820 
cctctgagat ttccccagga gttttcactt taataaatgt ccctggggac gctactgtca 386880 
tcaaaggttg cagaagacac aggttaaaaa aaaggccaag aggtccaggg tctggaaggg 386940 
tgggagttct ggatttggaa ggcttaggaa agtcagggag ttgctctaac tacaggagac 387000 
caagaaagag aaaaatctgg gaagtgttag ctggctaaat taacgtagtc agcttatgat 387060 
tatccagctg gaggacatat aggccccttg accacctggt tcccatttaa cccagttagg 387120 
atactgacgc ttctacagct ctccagctgc acactagcac ctctctgact tttccctctg 387180 
ctcttcctga gagcttcctg gtgcttcctc catgtgctgg ggagacgccc caaggctgct 387240 
ggaccatctt ctcatcctgc cccccactcc accccagtgg aggttcccat gggacccctg 387300 
ttgtatggca gctgtccttt tccttggcca cacagttggg aggacactac tctcctcagg 387360 
tgcagaacag ggcctcattg cccttcaaca gagcagggac caggctgaga ttttaaacaa 387420 
ggctctaggg atggttcagg gaacagtgaa aggaagtgtg actccagaat gagatccttg 387480 
caagcagact tgactcaaac tttgtgataa aggacttttt tttttttttt ttgagacgga 387540 
gtctcactct gttgcccagg ctggagtgca gtggtacgat ctcggctcac tgcaacctcc 387600 
gcctcctggg ttcaagtgat tctcctgcct cagcttgcca agtagctggg attacaggtg 387660 
cctgccacca tgcctggcta atttttgtat ttttagtaga gacggggttt caccatgttg 387720 
gccaggctgg tctcaaactc ctgacctcat gatccaccca cctcggcatc ctaaagtgct 387780 
gggattacag cgtgagccac cccacccggc cgcctcctgc tttcttctaa acctgcctcc 387840 
acatggccat tgtaaatgtt ccccagattt ctgtgcttcg gaatcagggt cacagtggac 387900 
ctctggcttc taggagggtt ctcccttcac catgggcccc tttccttgtc ccagagctgg 387960 
ctgcttcctg gcatgactca ctgtgggcaa gacagttcct tttaaaggaa ggtctgcttt 38802 0 
caccccagtc agttcaggtc tcccgggagg cagataccag ggcaggatga gacacacagg 388080 
agaaatgtgt gtggagcatg aaaggggctt agtcttagtc attggctgtc ttccatacct 38814 0 
catcacctgt ctgtagggtg tcagaacaaa ttagtaacca ttagtcaact cccctgtcct 388200 
tgcaggcatt attcccttgt acatgccaat gtccagcact ggcaaggttg tcccccttgg 388260 
cctagacatt ttcacaggtt gcagactatg aaatcttcag cacttgggct gtcactctga 388320 
gtctgggatt atccagtccc cactttccat cccagaagga gtctgacttg ccagctgggc 388380 
agcaagtgag ccagtctcca atatcatctt atcaccactt tcctcacacc actcctggta 388440 
cccactgtga gttctctgag cagtcaatgc caagtgacat gagaaaaaca agagatttac 388500 
tagagcaaat gcctgtgaat gattaaaagg gagagcagga tcaggttggg agagacttca 388560 
gactgagagg cagctctgac acctgagaag ggagagcagg aaggaaagat tagaccagag 388620 
gagcctcggg ctgcaacatg ttctgagaaa gtcttggcca ggacagttgg gtgacccaag 3 88680 
aaaaatgcat ttattggaag atcctcgtgc tgggcagcaa tggcctggct ccgggactcc 3 88740 
ggctgtgctc atcttgtgct gggagcagcc caggggaagt gtggcttggc atgaagccta 388800 
tggggggtct gaaggtgcag cagctggagg ctgccagtca tccacattcc ctgcagcagg 388860 
ctctcttgaa gagggagcca aatgatgtat ttctacggcc accacgtacc caatgagttt 388920 
tggcccacag cccaatagcc cgagaagaca tttgcacagc catgtccttt cccagccact 388980 
gtcccagtcc tgggtattga gccatcagtg gtctcctgtg gcacagcagt agcctatcag 389040 
gctcagtgcc attccttctc agcctctcat caaaagctca gctatgctta ggatccaatc 3 89100 
ctatgcagag ataacttgct tcctaataaa gtaacttcat ggaaaggtac taggaattga 389160 
tttgagtttt ttatagcggg aagttacatc agagaatttt gttttagtcc ctcccgcaat 389220 
cagttatggc cccaacagca aacaaatggc acgctcagat tagggtactt tgtggaggtc 3 89280 
ttatttacaa aggtgtgggc aggatgcagg aaggccacaa tgggtagtgc agtgctctgg 3 89340 
gtcagtgaca gctaagttct caccatccct aggtcctgga tggggcagga ggacagagtc 389400 
acacagagga gaccatcttg agaagagcag tgacctctca ggtgactcag gagtgactca 3 89460 
ggacaaagtc tgaagcagcc gctccaggag tgaccctgag gagaaggagt ctaccctcac 3 89520 
tccatttcct tccctcattg gccacaccca accagagacc agaggggaag .ggagtccctg 3 89580 
atgtggtcca gacaggtgag cttcccaggg gagagagcag gtgctgagtg gactggggtg 389640 
gggaaagaga gcacatgctc taatcctaga attgaggtgc agtccaaggt cacacaaatg 389700 
gttgaataaa ggagatgggc aacaattcat ccttcattca tctacttagc aaatatattt 389760 
tccagtcagc acagtgctag gtcctggaaa tacaaagatg agcaagtagt aactttgttc 38982 0 
cctgctgggc atcctgaggc cttaaggaca ttgagtgaca tcaggtttgg aagctgtggc 389880 
agttctattt ttcttaatat catggtctcc tattgctgac agagaattga gatataagct 3 89940 
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acctgaaacc 
cattagcact 
gccacgctgg 
catgggtggc 
catagtgggc 
gggtgaggtg 
atttacaatt 
aaatatcagt 
tttttgccag 
acacggcatt 
tgcaatggga 
ttcacctctc 
aggctaggtg 
ggcaggacct 
tgcatggcac 
nnnrm ri ' rm ' n ' n 
nnnnnnnnnn 
cagaggcccc 
tgctggcgcg 
aacctgcaag 
cctgttgatt 
ttggggctgc 
cctgaacact 
tgggtttccc 
agagcaccct 
ctaggggttt 
gcccaggctg 
aagcgattct 
cgggctaatt 
gaactcctga 
tttcttaatc 
gaagctacct 
agaaacgctg 
agtatctgca 
cattgaggag 
gccaggctgt 
caaagatctg 
ttgaacgcag 
agcctgtgct 
atagtggcct 
atgagccgct 
accggccctc 
ccccttataa 
agcaccctaa 
aaggtggatg 
ccacataaaa 
tgtataattt 
tgtttatctg 
taatctttct 
ggattgtaat 
tacacccata 
ggcattaact 
agagaaaaaa 
ataacatcag 



ctgagagagg 
cagaattggg 
cagctctcac 
tgggaatcac 
ctgtaattcc 
gaccagcctg 
cgtggtggtg 
ccttgagccc 
catgggtgac 
cagatacctg 
acatgtttag 
ttcgctgaga 
gagaagggaa 
ggtgggggac 
agggtcacgg 
acccatggac 
agggaggatt 
ttgatatttt 
tatggtgatc 
agctggtgag 
tattgcagtg 
caaacttgga 
tgagcctcag 
gtagggctgc 
gcatagagcg 
taaggctgag 



ctgggagggg 

tcataaagga 

cccaggatgg 

cgggagagcc 

agcactttgg 

ggcaacgtag 

catgcctgta 

aggagttcaa 

agagcaagat 

ggcctactcc 

attctcacct 

gtcagttatg 

acagggacac 

atacgtgaac 

gatccctatc 

tgcttaggag 

caccctcagg 

attcatcagg 

actgagttct 

actcagctca 

ctgttggctg 

tttgaacctc 

tttcattcac 

cagggtgaaa 

ggccaccaga 

tgaggcatgc 

Trnnnnnnnnn 



tttgtctctg 

cagccaggca 

ggtctgggtg 

tttaaatgca 

tccctggtgc 

gagcattgtg 

ctgggccatt 

gttgcccatc 

tctttttttc 

gagtgcagtg 

cctgcttcag 

ttgtattttt 

cctcaagtga 

ctcccttgga 

gcccagcatg 

gagcacaaca 

ttgcgggggc 

ccccaggcac 

tggtacaact 

cgtgtttttc 

gcattttttg 

ttgctttgca 

ccccgtcctg 

gaccgtggtt 

ccagcttggc 

acctgcagag 

gtgcgtggca 

aaatattatt 

acccaggaca 

ttttcagtat 

aaattcaaat 

ttcctctaac 

aatgatgttc 

gatctcaggt 

taacgaaaaa 

aaggacagca 

agtctagcat 



gcccacacct 
ataacaacat 
cccctaggtg 
gctgcttttt 
tctggctcga 
agttctgggg 
ggagaaaacc 
acctggcact 
ttcttctttt 
gcaccatctc 
cctcctgagc 
agtagagatg 
tctacccgcc 
gacatccaga 
tcaggacaaa 
tggagtggga 
ctggtgctga 
tggggagctc 
gaaactcaga 
tccccctagg 
agtggaaatg 
acattctttc 
tccccccacc 
gccccttagc 
acaggccata 
ttttcttggt 
cccatgactc 
tacagcatga 
cacagctgaa 
aagcaatgtt 
tcagctgggt 
caatatagca 
ccattttatc 
atctggcgca 
gttggttctg 
caaagaatta 
tttgtatttt 
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gcggtgacca 
gtcctttccc 
tctctgagaa 
accgtcctgg 
gcacacaggt 
gggaacaaag 
cacacgccat 
ggacgttggc 
tgttcctcac 
gggctcagag 
cctccccacg 
cagaaacagc 
tagacaatgt 
ggtgaacttc 
atctccataa 
cttactgggc 
gaggtatgaa 
tgttcttgac 
cgcacaaggt 
gcttggatta 
ctatgcaatt 
cacagtcata 
ggcttcctcc 
tgctggatca 
cccagcccta 
atgctgaaga 
ctttccctgg 
aaggcatcaa 
gcatttcttt 
cagggtcaac 
ctccccatta 
accacatcct 
ccctgttcgc 
ttgaccttgg 
tatgacttac 
ctgttcattt 
ggaggcttat 
ctcccattaa 
ccacatattt 
gggccagatg 
caaggtacat 
ggttcccaga 
agtcagaaga 
gccttgggat 
ctgagatact 

tggagcagta 
ggagcccaag 

nnnnttctta 
tacccataag 
gcctgctcat 
ttaaagatca 
gtttgtcaag 
tttctttttt 
ctttgtaaac 
tttattaaaa 
aatttattga 
tcatttgtat 
ttcaaaaaac 
aactattttg 
tatgatcatt 
aaacattttc 
ataaataaaa 
acgaacgcac 
attaaatttt 



tggacctagc 
agcagaccct 
gctgctctgc 
aaagggaaca 
agatgaactt 
ctgtagagga 
gctttcgacc 
cagtttctgc 
tcctcactgc 
taaggaagl t 
atgctctagq 
cccaattttc 
acctctaact 
tctacattgc 
ccacctgcac 
atgcgctcag 
acctgcattt 
acttaggtcc 
aagcacagga 
tccacttatg 
gtgaaggata 
tcccagaaga 
tgcagtgtag 
taaggagccc 
acacagtgcc 
aataaatgat 
cagggaacag 
ggacagccat 
tgagttctta 
ccaagcatgg 
tcagatacgt 
gagctttccc 
ctgaagctgt 
tgatggttcc 
tcttctatat 
ctcatgtggt 
cttctatttc 
caggaatgtc 
ttgagaactg 
aagatggcaa 
gcatcttatc 
aggtgagttt 
gtgggcatga 
agacaggact 
gtcacatttc 
ggagggaaac 
gccaatgaca 

cattgcatga 
cctctgtgtc 
aaacaggtta 
gactgtaaac 
taaaatcaag 
gttgacagca 
acgtttagtt 
agctacacta 
gttgatttga 
tgaaacacta 
agaattgaaa 
ttttatctat 
tatgagcaag 
aaatgtcaaa 
taagtgttat 
gcacacacgc 
aattacttaa 



agctggaagg 
atgctggaaa 
aaactcttgc 
tgtcacaaac 
ccgcggctcc 
ctgcaatggg 
ttagaaatca 
tatctagccc 
caagacacta 
tctattcatc 
tagctgtgtt 
agaaccttag 
caattcaaac 
agagttttcc 
ctcagaataa 
tgtttctttg 
agtccccaaa 
atatgaatgt 
atacatagac 
cactaacttc 
aaaagcagtg 
accaaagggt 
ccaattctcc 
taagccaagg 
gggcgtgcaa 
gtgcacttta 
gaatgattct 
gacccagttt 
tttttctttc 
gatagacccc 
taggaatttc 
tgctcctctg 
ggccaggacg 
atgtgtattt 
gtgcgtgtat 
gtggctcagc 
aaagcagttt 
ttagcataag 
ctagggtcca 
ggttaagtgg 
ttagaggcag 
agagcctggg 
gcaggggcgg 
ccctggctgc 
tagcttgagc 
aggccccggt 
gacannnnnn 

gtgcaaaggg 
ttgtgtaaca 
ttccacaagt 
tttttaggtt 
tatcacttac 
caaaagcaga 
ctgctaaaac 
gatcgtgacc 
ttttagtaag 
tcagtcaaat 
tattttaaat 
attatttcct 
agtaaaaaat 
agtattctat 
tttggtattt 
acacacacac 
aaatatctcc 



agaccctaac 
ctgagctagt 
atcctcgtgg 
agccaatgcg 
tccaaggcat 
agctcctgtc 
gcgttgggag 
ttaaagaaat 
cttaatgttt 
ctccaattgc 
ctccctgagg 
gcaactttag 
gaggaaactt 
ccagattcat 
gcagacagag 
tgggggtttc 
atgggtccaa 
cccctagcag 
ctgcaaagag 
ctctctctct 
acaatgtcat 
ttatttaaag 
tccacaccag 
atggcggctg 
cacatgcctg 
ctttatgctc 
ggaagttgaa 
agcaatccag 
tgcatctgta 
cttggcttcc 
tactggaaat 
tcttctttcc 
agcttctgaa 
gctttacaat 
cttacattaa 
tatctcttat 
atctacgtat 
ataagataaa 
atatggccag 
gcctgctctg 
aaggagccat 
aaacgaggta 
tgtggtggag 
ttagatatga 
aatgtgtgac 
cagtgttcac 
nnnnnnnnnn 
nnnnimnnnn 
gacattgaaa 
ttcacagttc 
cccaatcacg 
aaaggtccac 
acacaaccag 
tcctttacag 
catgttagca 
aagctattga 
tgtgtgtgtg 
gtttgaactc 
taaaaatgga 
agagtacaaa 
tactatggaa 
attgttcatt 
atatgtatta 
acacttaaag 
taggtgctcc 



ttcttttcta ggttgttatc 
acttccaggg tccgtgcgcc 
gtatgggggc actgggaggc 
ctgggccttc ctgggctcca 
caactctgct aaagaaccct 
ttgagcgtcc ttgggtgtgg 
catcaaggtt cctgcatgtt 
gtcaacatcc cgagagcaga 
atctcacttt ctcttagtct 
agaagccagc actgggtttt 
tcctggatta ttggggaagg 
acaactacta ctgccagtga 
ttacaaacat ttacgcagct 
cccagttcag cttctctccc 
ccatgatcac cagaactgga 
ttatcttctt gtagaggctt 
atggatctat tggctcccag 
caacatccat gcatcacgca 
aacggaagga gggaaacttc 
tcctttctct ggtacatgcc 
gctatctcat gaaattagca 
gacccaaatg agcctggggt 
gctcagggga aagtgctcac 
cttttggtgt ctatggtctc 
ctgaatgaat gggtgagtga 
ggttttttct ttgggctcac 
agtaggatgt gagtctggga 
atctcaccct gactcccgtt 
gatgttcctt tttctctgtc 
tgcaacacct tccacgccca 
tgaaggaaac aggcaaattc 
caatttctct cacccccgaa 
tcccggccat gctctgcatc 
tatttttaaa actgaacata 
aaaaaagaag ggaagacttt 
ttattttctt ctatgtcctt 
tttgctaaac atgggcagtc 
atttcatagt aggatggaca 
aacgtagggt gtgaggcgca 
gaggaccctg caggccaggc 
ggatgtaagc agggatcaga 
ggagggaatg taatgagttc 
aggaaaggga caggaggcgt 
catggaaggg agaggacaga 
tgtcatgctg ctcttggaga 
atgcgggatg cagagcaaac 
nnnnnnnnnn nnnnnnnnnn 
nnnnnnnnnn nnnnnnnnnn 



tatgtatttt 
atgtgttaat 
aatgatggaa 
taaagactca 
ataaaccagt 
gattgatttt 
catacttttt 
cctcttaatg 
tatatcctat 
agtcgctgct 
tacaaacatg 
agaaagatat 
aatagaatta 
tttaaagtaa 
atattgtttt 
taaaaactgt 
ttaactaaaa 



cagtaaatga 
tctggcccaa 
ggaagctatt 
gcggctttgt 
ctggaagttg 
ctttttgaca 
aatcaaacgc 
taacggtgtt 
ttgtaatcac 
ttttccacat 
tgaattctta 
tttatgattt 
tgtacaacta 
ccaatttgta 
attaatagac 
tagccctcct 
aattcaacta 
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atttctaaac aataatttga ataactagtt cataataact catttaaatt gtctttgccc 397800 
tgacgacagc acatggtatt ttactaatta attaaaaaat aattattgag cttaaagtgc 397860 
aaattaaagg ctcaactaga taaattaggt taattagata agtctatagg taactgaaaa 397920 
taaaaatgat catttctgaa aattattctg ggctaataat tttgacctta aaattagttt 397980 
taacgctttt taaaactgca gtcaaactaa aagaaataac attttctcaa taagaaaaaa 398040 
attatattat aggaaatgtt ttattatttt aaaagaatat tataggaaat ggaaaaatcc 398100 
tttgctctgt gaaacatcat ttgataaata ttggcaaaag aatcacaatg ttcacaggag 398160 
ggctcctcat tcggccctca tctgtatact tctacattga ttggcttcat ataatccctt 398220 
atgacgcagt aaaacccagc agtcagcttc atcaagtgag cgccaaataa aacaaaattg 398280 
aclaaaggtt aattctacta ctttgaaaag agttttgaac tcagtgttga aggtaacgag 398340 
ttaattaaat tgctcattac ttcaacttaa atggagtaag ttcacagtac tcatatagat 398400 
tagtttttaa ctcaaatggt ttgtagcaat cagtttcctc taaccgttcg ^gttgcctta 398460 
actaattagg- tatcttatta gacttatttg agttctcttc atttattggg ttttactgtg 398520 
ctcaaactgc ttcctttact caaatggatt atgttcacag tactcaatag gattcatttt 398580 
ttaaacttaa atggtttgtt gcaatcgggt ttcttaaaat ggtttgagtt accttaactt 398640 
aa?ggactta ag??aag?ta acttttllilg gagcagttat taatttcagt acttgaatta 398700 
gtalcatttg ttatttgttt taaattgagt tcatactttt caaaattcta aatgtttctc 398760 
acttgcacag cagctctttt gatcatttca tctttcttgg 398800 
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Amino acid sequence of FLAP ( >alox5ap_protein translation NM_01629) 
MDQETVGNWLLAJVTLISWQNGFFAHKVEHESRTQN 
GRSF QRTGTLAFERVYTANQNC VD A YPTFLA VLW S AGL 
LC S Q VP AAF AGLMYLFVRQKYF VGYLGERTQ STPGYIFGK 
RIILFLFLMSVAGIFNYYLIFFFGSDFENYIKTISTTISPLLLIP 

(SEQIDNO:2) 
MRNA of FLAP (NM_001629_mRNA) 

Acttccccttcctgtacagggcaggttgtgcagctggaggcagagcagtcctctctggggagcctgaagcaaacatgga 
tcaagaaactgtaggcaatgttgtcctgttggccatcgtcaccctcatcagcgtggtccagaatggattctttgcccataaag 
tggagcacgaaagcaggacccagaatgggaggagcttccagaggaccggaacacttgcctttgagcgggtctacactg 
ccaaccagaactgtgtagatgcgtaccccactttcctcgctgtgctctggtctgcggggctactttgcagccaagttcctgct 
gcgtttgctggactgatgtacttgtttgtgaggcaaaagtacWgtcggttacctaggagagagaacgcagagcacccctg 
gctacatamgggaaacgcatcatactcttcctgttcctca^ 

aagtgactttgaaaactacataaagacgatctccaccaccatctcccctctacttctcattccctaactctctgctgaatatgg 
ggttggtgttctcatctaatcaatacctacaagtcatcataattcagctcttgagagcattctgctcttctttagatggctgtaaat 
ctattggccatctgggcttcacagcttgagttaaccttgcttttccgggaacaaaatgatgtcatgtcagctccgccccttgaa 
catgaccgtggccccaaaWgctattcccatgc a tUtgUtg ffl cttcacttatcctgttctctgaagatgtmgtgaccaggt 
ttgtgttttcttaaaataaaatgcagagacatgtttt (SEQ ID NO: 3) 
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FLA310657 / B SNP_310657 (R = G/A) (SEQ ID NO: 398) 

GGGCTACTTTGCAicCAAGGTAACT^ 

GGAGGTTCAAAGGGCAGGCTTTTTGTTGAAA^ 

TGGAGAGGTGAGAGCCCTCGGGAGGCCGTGTTTCAGGCATGCTCTGCACCCG 
R 

TGTGATAATGCATTGCTAATGCTTGCTCCCTGGTGGCTGGCTGA 
TTAAGGCTAAATGTGACTCAGAATCCTTAAGCAGTGTTAGTTCAGATACAAG^ 

TGCCTGAGGGATCTATTTTGGGACCGCTG^ 

FIiA302465 (Y = C/T) (SEQ ID NO: 399) 

GTTTCTGCTAAATGACAGTTGATGGAGGACATTTAGGGTTGC 

ACATTCTAGTAAAACAAGGAAGTAACAGG CTC CTGAACATGC C CACAATGAAC CAGATGCAAAC CTTTT 
CCCTTGGCAGGATTCTTTGCCC^TAAAGTGGAGCACGAAAGCAGGAC^ 

TTCCAGAGGACCGGAACACTTGCCTTTGAGCGGGTCTAC^ 

CTAATAAGTGGGGGCATGGG CAGGG GGGC CTC CI^CTAGGAGTGATGACGACCC TT AATACCACATGTC 
TGTCTGAGC C AAGTTTCTGAG CGC CAGGGAGGTGAGGAAG GTTG G ACTTC ACCAG AGAGG CT 

FIA302524 / B SNP_302524 (M - C/A) (SEQ ID NO: 400) 

GAGGCATTTAACATTCTAGTAAAACAAGGAAGTAACAGG CTC CTGAACATGC CCACAATGAAC CAGATG 
CAAACCTTTTC CCTTGG CAGGATTCTTTGCCCATAAAGTGG AGCACGAAAGCAGGACCCAGAATGGGAG 
GAGCTTCCAGAGGACCX3GAACACTTGCCTTO 
M 

CCTGATGTTGCTAATAAGTGGGGGCATGGGCAGGGGGGCCTCCTTCTAGGAGTGATGA 
ACCACATGTCTGTOTGAGCCAAGTTTCTGAGCGCCAGGGAGGTO 

GCTTTGTGGACACCCTTTATCATCTTAGTGAGTGCTAGTGTCAAAACAAAGGGAGTGGGGAT 

B SNP 302560 (R=G/A) (SEQ ID NO: 401) 

CAGGCTCCTGAACATGCCCAGAATGAACGAGATGCAAACCTTTTCC 

AAGTGGAGCACG AAAG C AGG AC C CAGAATGGGAGGAGCTTCCAG AGGAC CGG AACACTTGC CTTTGAGC 
GGGTCTACACTGCCAAGTGAGTCCTAACCCTGATGTTOCTAATAAGTC 

GGGCCTCCTTCTAGGAGTGATGACCACCCTTAATACCACATGTCTGT 

AGGGAGGTGAGGAAGGTTGGACTTCACCAGAGAGGCTTTGTGGACACCCTTTATCATCTTAGTGAGTGC 
TAGTGTCAAAACAAAGGGAGTGGGGATATGGGGCACATTGGTGGAGGGAGGTGTGATCTCTG 

B SNP 302617 (Y-C/T) (SEQ ID NO: 402) 

CCTTGCCCATAAAGTGGAGC^CGAAAGC^GGACCC^GAATGGGAGGAGCTTCCAGAGGACCGGAACACT 
TGCCTTTGAGCGGGTCTACACTGCCAAGTGAGTC^^ 

CAGGGGGGCCTCCTTCTAGGAGTGATGACCACCCTTAATACCACATGTCTGTCTGAGCCAAG 
TTCTGAGCGCCAGGGAGGTGAGGAAGGTTGGACTT 

TTAGTGAGTGCTAGTGTCAAAACAAAGGGAGTGGGGATATGGGGCACATTGGTGGAGGGAGG 
TCTGCAGCTTCAGAAAGAT^ 

FLA314500 (S = G/C) (SEQ ID NO: 403) 

CTGCTGCGTTTG CTGGACTGATGTACTTGTTTGTGAGG CAAAAGTACTTTGTCG GTTA CCTAGGAGAGA 
GAACGCAGAGGTAGGTAACTGGGACTACTAAAGAACTGTGGAGCGATTCCTGATTTTTGAGCAGGAAGA 

GTGACAATTCAAAACAGTATTTGACTAGATT^ 

TOGAAGGCTGAOTAGGACCTCTGATTCTTCTTTC 
GGACTTGCCCAGTTTTCTTATTAAGCAATTCCTCCGGATGGTGCT^ 

TGTTTGCTGCACGTGCCTTGCAG 

FIA267479 (R - G/A) (SEQ ID NO : 404) .^^n 

CTCATGGATTTTGTTTTCCAAGTGGCAAGATGGCGCCTCCACCTTT 

AGAAAGAAAGGAACAGGCTAATGGC C CTGATGAGTCT AC CC CCTTTTAACAGGAGAAAATTTAAAAAAC 
AAAAAC CATGAAAC C CTTTC CCAG AGGCAACAACCAGAATTC CATTT AT CTTT CATTGACCA 
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AACAGACCACATGGTC^CTGGTGGTGGG 
CCAGAAGAACACTGTGCACTGATTGCATTAATGAAGCC^ 

GCATGGGCAAATTAG^CCCACTCTTGGAGCTGC^GGTGAGCa^TCCCACCTAAACAGTGT 
FLA267696 (R « G/A) (SBQ ID NO: 405) 

ACTGGTGGTGGCAATGGAGACTGGGGAGATGAATATTTTTAAGGTGGCATATTCCAGAAGAACACTGTG 
CACTGATTGCATTAATGAACCCATTAATGTGCCAA^ 

ACCCACTCTTGGAGCTGCAGGTGAGCCAATCCCACCTAAACAGTGTGGATGCTACAAGATGG 
R 

GAAGTAAATTGATTCTATTCCATACCCTAACCTCTCTCCAAGATGTATTCTTAAAATAGAAGAGGGAAG 

ACAGAAGAAAACATCCAGAATATATTTTTATTGTCTTTT^ 

CTCAATCTGGCAAGGGGCATGCAGGAGGATGTGAGTTTTATC^ 

FLA267853 (R G/A) (SEQ ID NO: 406) 

GGTGAGCCAATCCCACCTAAACAGTGTGGATGCTACAAGATGGGGAAGTAAATTGATTCTATTCCATAC 
CCTAACCTCTCTCCAAGATGTATTCTTAAAATAGAAGAGGGAAGACAGAAGAAAACATCCAGAATATAT 
TTTTATTGTCTTTTACTTCTTCAGTGCATTTTAGATCAGTGCTTCTCAATCTGGCAAGGGGC 

TGCAGGAGGATGTGAGTTTTATCAGGAAAACTACAC^ 

TGGACCTTCTTTAAGAGAGACTCACTATTATAGATGGAGTTGATACGATTTTAAGAGAGGCCATATATT 
ATTTGCTTTCTGTCTTGAAAAACTTGTGATTTTTCTGTATTGTGCTAC^GCCAAAGAGAATA 

FLA270742 (Y * C/T) (SEQ ID NO: 407) 

TGTTGCAGTTCTCATTGCTGGGGAGTCTAAACTGGAAT^ 
TAGAGCCCAGCTCTAGK^TGGAGAGAAAGAAGCTAACCCGC^^ 

CCGGGGGTATTTGGGTCCTGGCTCTGATGTGCCTAAGGCCAACTTCTCTCTGGCCATGCTGG 
Y 

GTGCATGAGCTCACTAATCTTCCTTTTTGCCTTCCATTTTCTCCAATCCTGACTTAGCAAAGGTTGGG 

AAAAGAGACTCTGTGTGAGTTCGAGCAAAGCCTGAGATGCTGGATTTTCCAAGATACGAGAAGGGGCTG 

GGGGCTGGGTGAACTGGTGGTGGAGGAGGGAAGGATTAATTTCCCAAGGAGGGGAAGGGGCC 

FLA270830 (R - G/A) (SEQ ID NO: 408) 

GAGAGAAAGAAGCTAACCCGCACAGACACAGGACTGTAGGCAGGGAGCATCCGGGGGTATTTGGGTCCT 
GGCTCTGATGTGCCTAAGGCCAACTTCTCTCTGGCCATGCTGGCGTGCATGAGCTCACTAATCTTCCTT 
TTTGCCTTCCATTTTCTCCAATCCTGACTTAGCAAAGGTTGGGCAAAAGAGACTCTGTGO?GA 

TTCGAGCAAAGCCTGAGATGCTGGATTTTCCAAGATACGAGAAGGGGCTGGGGGCTGGGTGAACTGGTG 
GTGGAGGAGGGAAGGATTAATTTCCCAAGGAGGGGAAGGGGCCAGGACATCAGGCCCCGGGGACTTTGA 
AGAGAGGGTCGTGGGTAGGAGGTAGATCAAGTGGAGTGACACAAAGGTCAGGAAAGAGGAAG 

FLA273407 (W = T/A) (SEQ ID NO: 409) 

GCTTTAACTTGTCACATGACTATGGC^^ 

GGCAATAATATAATACCTGTCTTATTGGGTTTTGTC 

GGTCCCGTGCCTGGGACATTTACTGCACTTAATGTATGATAGTTTTCTTATTATTCTAATAA 
W 

CAATATGGCTTTGGGAGTATAGTTCTGCCACATTGCAGTGGCCAGAGTGAAGGTGGTGAGTGCCTTCTG 
GGGCCCTGGGAGTCAAGGTTATCCGCATGCCCTTTCTTGCTTGCTCCTCAGTGTGGCTGCCTCTATGTC 
CACACCATGCAGATGC^ACAGGTAGTTTGAACCTCTGAGGCCCACAGTGGGATGGGGAGGCA 

FLA274084 (R « G/A) (SEQ ID NO: 410) 

TACCGAATCCAGCATTCAAAGTGATGGAAATATGTATATATAGTAATAGTAAAATATCAGCACTTAATG 
GCCTGATAAGAATGTCACTGCAATGCTGAGTTTGGACCAACATTTGCCTGCTCCTGCCATTGAGCCCGG 
GCTCCCCTCCAGAGCTGAGCTGCTGCAAGGGATCTGAGTAACTAGGGCTGTGTCAGAGTGGC 

R 

ATGACAGCCACCACATGCTAAGGAAGAGATCCCCA^ 

TCTTTGTCAGTCTTGTTTTTCTTATTTCACAACCTTCTAAAACACAATCTCTCAACCTCTAT^ 
TTGCATTTTTCAATCATGAGCACAGCTTTACCTGGCTCCATGCTTTG 

FLA275784 (Y = C/T) (SEQ ID NO: 411) 
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GAGTGGCTCmCAGAACTCAGGGAAACACAGCTACCAGTTTATTC 

TAGGCAGATAAAGAGATGCATAGGGCGAGGTGTGGAAAGGTC 

GAGCGGGGGTGCACCACCCTCTCAGTACATGAATGAGTTCTCCTTCAC 

Y 

TACATGTOCAGCTCCCCAACCC^GTCCTC^ 

CCCAGAGTATAGGGCAAGACCTTCTCTGGGGAGGGTTTTAAGACCC^ 
TCAAGATTAGAGTCCTGCCTTGACGGGC^^ 

FLA275952 (R = G/A) (SEQ ID NO: 412) 

GAATGAGTTCTCCTTCACCTGCCTATCAGC 

TTTATGGAAGCTTCAAGACACCCACATTCTTTCCCCAGAGTATAGGGCAAG 
TTTAAGACCCACAGTCAGAAAGGTGGGGTGGGGTCAAGATTAGAGTCCTGCC 

GTGAAAGGGGTAGGGGGAGTAGGTGAGAAAAATTCTGTT^ 

TTCACTCTTGTTGCCC^GGGTGGAGTGCAATGGCACAA^ 

TTTAAGCGATTCTCCTGCCTGAGCCTCCCG 

FLA277478 (R = G/A) (SEQ ID NO: 413) 

CTGGTATACCTAGAAAACATTCCATAAAAGTTAGTAATTGTTGGTCATGTAATGATGACTCTC 
AGGATTTCAGCTTCATTGCATGCACATC^ 

CATCTGAGGACCGGGATAATCATACCGCTTCAAAGGGATGTCATAAAGATTAAATAATATGT 

TAAGGCTGCTTGCATTTAGCTGGATTCAACAAATAT^ 
CTTGCTTATTATCTGCTCTAGGTAra^ 

CAGGTTGGTTAGGGCATTT C CAAGAGTCAATACTGTTTAGTGACT ATTCTCTGTTTAATCTA 
FLA277678 (M = C/A) (SEQ ID NO: 414) 

GTAAGGCTGCTTGCATTTAGCTGCATTCAACAAATATTTCTGTATCTTTCTCCTCATTTCTC^ 
TCTTGCTTATTATCTGCTCTAGGTATAGAT 

CCAGGTTGGTTAGGGCATTTCCAAGAGTCAATACTGTTTAGTGACTATTOT 

M . " • " 

TTTTGATTGTCC^GGGTCTVTCTTTTGCTATGTCATAGGTTGTTGG 

GGACAAGTTCCAAGTGAGTGAGGCGACTGGTCAGGATATTCCGCTGAAAAACTCATGTCAGTTCTAATT 
CGTGATTGTAATTCAATCACAGCCTGAGAACAGTAGGACTGTAGTTCAAATGCTCTGTTCCC 

FLA278185 (R = G/A) (SEQ ID NO: 415) 

CTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCT 
GCCCAGATAATTTTCGTATTTTTAGTAGAGACGGGGTTTCCC 
TTGACCTCATGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAG^ 

CGCCCGGCCTCTAGAGGATAATTTTTAAATGTGCTTTTG 

TAATTTTCTAATATGATACGCTGTCGGATGCTATGGATTACTTAAACCCTCTGGCTACCTAGAAAGATC 
TTTAAGTGGTTCTCAACAAG C TTCATACGCAATGTAAATTGTATT AT CTCTCAGGATGTGTG 

FLA278492 (R = G/A) (SEQ ID NO: 416) 

TTACTTAAACCCTCTGGCTACCT^ 

ATTGTATTATCTCTCAGGATGTGTGAGAACATCTGTTT^ 
CTTGGGATATCTTTTAAATAGACTTAATACAACATTCAGGAA 

GTTGTAAGGGAATGTGAGCATTTC^TATTAATAACATTGGAACOT 

TGACAAACATGTAGGAGTCAGAAAATTCAATTAAAATTAT^ 

TGTTAGTTATGAAATCC^TTTAACA^ 

FLA278845 (K = G/T) (SEQ ID NO: 417) 

TCCATTTAACACCACAAACAGTAATATTTT^ 

TTTCATGCAATATATACTCTGTTAATGTGGTCAGGCTAATTT^ 

ATATTTGAATGCCX2AGTCATTTAATCTGAATATCCT 
K 

TCAR.TAAAAGGCAGAAAAAGAAATCTCTTCTCCATGCTCATCCCTAAGAGAATGGGTTGTCreTACCCT 
GAGAGCATTTTATGGAGGGGA(^CC^CTTTrCTAATTTTCCTTCC 

TCTTTGGTTGAAA.GAGTTGTAATTCAGTCCCAAGATGAGGTGTGGTTACTGCATCCCTAACC 
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FLA280183 (R = G/A) (SEQ ID NO: 418) 

ACAACACTTCCTCTGGTAAGATTTTCCTG^CATCCT 
AAATGTTTCCCATTCATTCCAAGCTCTATTCAAGGCAGTJ^ 
ATCTTTTCTGAAGCTAGCAATGGCCATGCAAC^GCAOT 

nGAAGGGTGGG^TTTCCAAGAAAGCTCGTTGAAGACATAATTC 
TTTCCTGCTTCCTAAAATGCGGTGCAGATGGCAGACACTT 

TAAGGCAGAAAC CAG CTTTATGATGGGTAGAACAGGAAGAAAGAAGGCAC CT ATGTT CTTGT 
FLA280923 (M = C/A) (SEQ ID NO: 419) 

TCCCTACAAATCTCATGTTGACATTTTATCCCTAATATTGGAGGCAGGGCCTAGTAGGAGGTGTTTTGG 
TCATAGTGATAAATGGCTTGGTGCCGTT^ 

AGAACTGATTGTTAAAAGAGCTTGGATCCTTCCACCCCTCTCTCACTCTTGCTTCCTCTCTC 

C^CCTTGTAATCTCTAGAAGCTCTTC^ 

CTCACCAGAAGCAGATGTTGGTTCCATGCTTCTTGT^ 

TTTTCTTTATAATTATCCAGTCTCAGGTATTC 

FLA283400 (S = G/C) (SEQ ID NO: 420) 

TGTCCGTGAGTTACAGATCTACACAAAATCACAGAGAGTGGTTAATCGTTTAGTCTGATGGTCAGGGAC 
TTCCAAGAGACATGATTAGAAAACTGGTGACAAGGAGTCCTGGGGAAGAGGCATATGGATACCTCTGAA 
CACACACAAAACATGAGAATATGTATCCCATATGAATGTTAACCAAAGAGCAGCCACAACAG 

AAGAGGATTTTAAAATGAGCTGAATAAGATGATTCATTCTGACAGCATCAGCTAGT 

CACTGTTGCCCAGTGGGCTTACATATATCATGGCCATGGGGGCAGGGCTATGTATGGACACAGCAACAT 

GAATTTCCACTCATCAAGGCC^TTTGGCTCCAGCCATTGCTGAGTGCTCAGCCTGCC^^GA 

FLA283477 / SG13S25 (R = G/A) (SEQ ID NO: 421) 

AGACATGATTAGAAAACTGGTGACAAGGAGTCCTGGGGAAGAGGCATATGGATACCTCTGAACAGAC^ 
AAAACATGAGAATATGTATCCCATATGAATGTTAACCAAAGAGC^ 

ATCAGCTGAATAAGATGATTCATTCTGACAGCATCAGCTAGTCTCTTTCCCCAGCCACTGTT 

CCCAGTGGGCTTACATATATCATGGCCATGGGGGCAGGGCTATGTATGGACACAGCT^CATGAATTTCC 
ACTCATCAAGGCCAATTTGGCTCCAGCGATTGCT^ 

ATATGGCACCATTCCCTGGGCTAGAAAACCAACTGGTGGAAGGTTGATTACATTGGACCATT 
FLA284410 (R = G/A) (SEQ ID NO: 422) 

CAGGGAATACT^TGGTGGl^CCACTAAACTGACAGCTGAGTTTGCCATCTCCTCGTGCCAGTGAATACA 
CAAGCAAGGAAGGGGGTTCCTTTCTCACCTAGGGTGACTGATCCTAATTACCAAGGAGAAATTGGACTG 
CCACTTCACAATGAGGGTGAGGAGTATGTACTCTATGTGTCTGTGATTAATGTCAATAGAAA 

TGACACCAAC CTAGTACACAGAGGACTGATCATGGTC CAGG C C CTTCAGGAATGAAGATTTGAGTCACC 
AGGCAAGGAACTTGGACTCACTGAGGAGGGCATATTCCAAGGAGAATATTTTATCTATGTCCATCTATG 
TCCATCTATATTCCATCTGTGTTCCCCTTGGAATTCCTATTGATGAACATGGGGAATTCCAA 

FIiA284815 (M = C/A) (SEQ ID NO: 423) 

AATATAGAATGAGTAGTGGAAGGTAGTTATAAATGTAAGTCAAAAACCACAGAACCAATTTGAGAAATG 
AGGl^GGTAATAGTGTTGAATATGTCTTCTTTATCTTGATATAAATGTATTTGTGCATATATTAACCAG 
TTTATTTATTTATTATTATTTTTTGAGATGAGCTCTCGCCATGTTGCCCAGGCTGGTCTTGA 

M 

CTCCTGGGCTCAACTGATTCTACCATTTAGTCCTCCGAGTAGCTGGGACTACAGGCATGCACCACCATA 
CCCAGCTGACCAGTTTTTTCCTATTCCTCTAC 

GTAGTTAACTTTATATCTCAGTATTAAGTCACAAGATATCAAAAAGGGAATGCGACTTAGTT 

FLA284903 (Y = C/T) (SEQ ID NO: 424) 

ATATGTCTTCTTTATCTTGATATAAATC^ 

TTTTTGAGATGAGCTCTCGCCATGTTGCCCAGGCTGGTCTTGAACTCCTGGGCTCAACTGATT 
TTTAGTCCTCCGAGTAGCTGGGACTACAGGCATGCACCACCATACCCAGCTGACCAGTTTTT 
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CCTATTCCTCTACTTAATTTCTC 

AGTATTAAGTCACAAGATATC^AAAAGGGAATO^ 

ATGAATAAAGAGAAGAGGGTTAGTGCATTTTCTC^ 

FIA290195 (R = G/A) (SEQ ID NO: 425) 

TCTTTTTGTTCTGTC^ 

GTGTTCCTCTGCAGCTGCAGCCAGAATCTTAATC 

ACACGCTCTTCTCGGGTGAAGTGGACTCCCTCCATCCCCGGGCCTCTGCACGTGOT 

CTGGCTGGGGGTGACTCCAAGGAGCTCAGAGCGGGGTGCCCG 

TTCTAAAGCGCGAATGGCTGGACTTTTCTC^ 

TGTGGGGTCCCTGCGOTCCACGGAGCCCGGAAGGTTT 

FLA290553 (S = G/C) (SEQ ID NO: 426) ^^^^ 

ACGGAGCCCGGAAGGTTTCCAGTGATGGTGGGGGC 

GTGCCGGCAGATTGGGATGAGTTTAAAAGACAGAAGCGTGTAGGATAGAGAA^ 
AAATTTTAATCTGGGGATTATAACTATTGGACAGTCAAGTGCAAGAGTGAATACACTTCTCA 

TCCCTCCTCCCAATTTTTATTTGCGGGATTAGTCAGTCCCCCTC 

CCAGGGTCTTCATTCTCCTGCCATCTGGTTGACCTCTCCAAGAATGGA 

TGAGGCTGTCCTAAGAGTTTAGATGAGAGAAGTCAGTCTTTGACAGGTGATGGAAGCTC 

FLA290570 (Y = C/T) (SEQ ID NO: 427) 

TCCAGTGATGGTGGGGGCTGACCACGTTGGTCCCCGTG 
TGAGTTTAAAAGACAGAAGCGTGTAGGATAGAGAAACTTCTTTAAAAA^ 
TTATAACTATTGGACAGTCAAGTGCAAGAGTGAATACACTTCTCACTCCCTCCTCCCAAI^ 

TATTTGCGGGATTAGTGAGTCCCCCTCTGCCACATGATAAT^ 

CTGCCATCTGGTTGACCTCTCCAAGAATGGAC^CCCGGGCAGCCTGGG 

TTTAGATGAGAGAAGTCAGTCTTTGACAGGTGATGGAAGCTGTAAAATGTAAAACTCCA 

FLA292253 (K = G/T) (SEQ ID NO: 428) 

TCTCCACCAGCAGCTTTTCTGAGTCTCCAGCTTGCAGATGGCAAACCA 
AGCATGTGAACCAATTTCTATTATAAATCTGCAATATATATATATGAGGA 
TCAGTTTCTCTGGAGAGCCTTGGCTAATATAAAGTCTATACTCTACAAAGTGCCCTAGGTAC 

CAGGGAGTACCCAAGTGTGTCATGACCAGCCCGACAGCCCTGGCTGCTGGCTTCCCCGCACACAAC 
GCACGCTGCCTTCATCAGCCTTTCTCT^ 

ACCTATGAGGGAGCAATATCTTCCCCTACACTGACCTCTTCCGTGCCGAGATGCAGCCCTCC 
FLA292576 (W = T/A) (SEQ ID NO: 429) 

GGGCCTCTGGCACTGTACCTATGAGGGAGCAATATCTTCCCCTACACTGACCTCTTCCGTGCCGAGATG 

CAGCCCTCCCTGCTGCCACTAGTTAC^GTGGTCCATGTTCCCTTTCAAAGTGAAG 

C CTCTTAAC CAATGCCAAATAGCTAAGTCTGGGACAAAG ATTGCAGGTATTTTGCATT^ C 

TGTAAC CTC AG AGGGATTG CCATTC ACACTGATCTGAGCTGCAGAATAC CAGGCAGC CACCTCAC C CAC 
CCAGCAGGTC CACTCTTATACTTTCTCAGAAAGCACAG C CACT CTACTCTTATTCAGTTGAAAAGAATT 
TCCAGGAAGGTGTTTCTGCGATTGCCTCAGAAAAGTCAGTTCCCTTTGGGAATTTCC 

FLA295036 (R = G/A) (SEQ ID NO: 430) . 

CATTTTTATACTAAATTACAC^C^ 
CCATTTTCTTGAGCCATTATGATTT 

ATTCAAC CCGCATAC^TGTACAGAGACCCTGCTCTGGCCCAGATAGTATTCTGGGTACAGGC 
R 

GATAGAGCAGGAAACAAAACAGCTACAGTGATGGAC 
AAAGGTAGCTGTATGGGTGGGCAGGTGGCTAGCACTTATTCAGCTCTC 

CTCCCCTGACACCCATCAATAAAACTGAGGAGCATCGGTGGACAGGGGACCTTGTGCCCC<^ 
FLA296102 (W = T/A) (SEQ ID NO: 431) 
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GGAGGGGKSCAAAACATTO^TAACTCAGGAGATA^ GAGTTTTTAG 
GCAATCACAAAGATCGAGATGTATGTCCAAGCCT 

CATAGACCTACCTTACAGAGTTCAAAAAAATATGCAARAACCCTGCCTTTCTTCTTCCTCAT 
W 

CCCGAAAATGCCATTCTGAACATTTCCTGTTAG^ 

ACACAGTCTGTGTCCCAAGAC^GGAGGTACAGTTCCACATGCGCCCATGACTGGGTTGGGCTCTGGft,C 
TCTCTCTATACTTTGAGAGCCTGATTTTCTGTGATTGGGCAGAGCTGGCCC^CCTGGTGC^^ 

FLA298098 {R - G/A) (SEQ ID NO: 432) 

AATCATCTGACTTTAGAGAGTAGACACTTGCTCC^ 

CCCTGCTCAAGAAGTTCTTTCTTATGTTGAGCTG 

TGGTGCTGTTCCCTAAAATCACTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCT 

TAATATCCCCCTCTTCGGCCTAACGTTTCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTG 
TTCTTTCTAAGAACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGC7X3TTCCTGAGATCCGGGCAT 
CGACTCTGTTAGAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTO 

FLA298188 (R = G/A) (SEQ ID NO: 433) 

TTATGTTGAGCTGAAATCTGCAGCCCTATGCGTTTTACCCAGCAGTCCTGGTGCTGTTCCCTAAAATCA 
CTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCTGTAATATCCCCCTCTTCGGCCTAACGTT 
TCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTGTTCTTTCTAAGAACACCTAT 

CAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTAGAATAATCTA 
CGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGTTAACTAAAAT 
CTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTCCGTTTCCTTC 

FLA298230 (Y = C/T) (SEQ ID NO: 434) ^ m „^^ 

CAGTCCTGGTGCTGTTCCCTAAAATCACTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCTG 

TAATATCCCCCTCTTCGGCCTAACGTTTCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTG 

TTCTTTCTAAGAACACCTATGCAGATAGGTGTCTTCTGTACAGGG7VAGCTGTTCCTGAGATC 

GGGCATCGACTCTGTTAGAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACT 
CATATTAACTCTGTGGTTAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTC 
TCTGGCCCTCCGTTTCCTTCACTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCT 

FLA298379 (M = C/A) (SEQ ID NO: 435) 

AACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTA 

GAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGT 

TAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTC 

M 

GTTTCCTTCACTGAGC^GTGGAGTGATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACAAGAT 
GATATAGTTAAAGTAGCTAGCAGTGCCCACGTACGGCGGATGCCTCACAACGGTTTGCAGCCATCTCTC 
TATCTGTGTCTTTGTCTCTCTCTCACACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGAGAT 

FLA298507 (M = C/A) (SEQ ID NO: 436) 

ACTCTGTGGTTAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCC 
CTCCGTTTCCTTCACTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACA 
AGATGATATAGTTAAAGTAGCTAGCAGTGCCCACGTACGGCGGATGCCTCACAACGGTTTGC 

GCCATCTCTCTATCTGTGTCTCT^ 

GATAAGTGTGTTTATGGTCTTTGCATGTATTGTTTCTGTAGCATACTGGAGGATTACAAGAGGTTGGGG 
AGTGAGGGGGCGGTGAGGAGTAGACAAAGGCAGCCAACTCTTCCAAGTTTAGCTTAGAAGGA 

FLA298604 (Y = C/T) (SEQ ID NO: 437) 

GATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACAAGATGATATAGTTAAAGTAGCTAGCAGT 
GCCCACGTACGGCGGATGCCTCACAACGGTTT^ 

ACACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGAGATAAGTGTGTTTATGGTCTTTGCATG 
Y 

ATTGTTTCTGTAGCATACTGGAGGATTACAAGAGGTTGGGGAGTGAGGGGGCGGTGAGGAGTAGACAAA 
GGCAGCCAACTCTTCCAAGTTTAGCTTAGAAGGAAGGAGCGGTAAACCCTAGTTGAATGTTGGACTGAA 
GCAGGTTTGTTTTTGTTTTGTTTAAAGGATAGGGAAGATCTGTGCGTO 
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FLA298987 (Y = C/T) (SEQ ID NO:' 438) 

CGTGTTTCCAGGATAAAGAAAAGGAGAGAATATGATATTAAAGAT^^ 

GAAATACAGACTTGAAGTCAGTG6CATGGACA6GGTCAAGATCACAGTXAQAGGATGCAGCCTTAQAQA 
AAAGGAAGGGGCTCGGTTCTCTGAGCAAGGAGGGAAAGAAGAGAGGCAGATGCAGAGAAGTA 

GGCACATCGTGCTGCTGGTTGTAGAAATAACCTCTGACTTTTAA^ 

nor,ATTAGTTCTATGACCTCCCTCGGATGCCAAAATTCGTGGATGCTCAAGTCC CTGATATA AAATGGC 
ATAGTATTTGCATTTAACCTACACACATCCTCCATATCCiU u ri u riT'iXl u lTl ll i. 1 i 1 1 1 1 1 i 1 

FLA299063 (R = G/A) (SEQ ID NO: 439) 

AGACTTGAAGTCAGTGGCATGGACAGGGTCAAGATCACAGTTAGAGGATGCAGCCTTAGAGAAAAGGAA 
GGGGCTCGGTTCTCTGAGCAAGGAGGGAAAGAAGAGAGGCAGATGCAGAGAAGTACGGCACATCGTGCT 
GCTGGTTGTAGAAATAACCTCTGACTTTTAATAAAGTCATCCCTCGGTATCCCTGGGGGATT 

^^ RTr , AnCTCCC TCGGATGCCAAAATTCGTGGATGCTCARGTCCCTGATATAAA^ TGGCATA GTAT 

TTCCATTTAACCTACACACATCCTCCATATCCTTTTTTTTT TTTTTTTTTT TTTT TT^ 

GAGATGGAGTCTTGCTCTGTCGCCCTGGCTGGAGTACAGTGGCTCGATCTTGGCTCACTGCA 

FLA299772 (S = G/C) (SEQ ID NO: 440) 

CTCAGCCTCCTGTGTAGCTAGGATTACAGGCCCCTCCCCACCCCCACCCCCCAACAACTGGCTAATTTT 
TGTATTTTTA6TAGAGATGGGGTGTCACCACGTTGGCCTGGCTGGTCTTQAACTCCTGACCTCAGGTGA 
TCTACCCGCTTCAGCCTCCCAAAGTGATGGGATTATAGGCATGAGCCACTGTGTGTGGCCTA 

RTTftrTTATAATACCTGATAGAATGTAAATGCTATGTAAACAGTTGTTATACTGTATTGTTAAAAGACA 

G^CAAGAAAAAAAATCTGTACATGTTCAGTCCAGACAAATGGTTTTCTGTTm 

AATATTTTTGGTCAGTGGTTGGTTGACTCCAGGAATGCAGAACCCGCAGATATAGAAGGTTG 

FLA299843 (Y = C/T) (SEQ ID NO: 441) 

TATTTTTAGTAGAGATGGGGTGTCACCACGTTGGCCTGGCTGGTCTTGAACTCCTGACCTCAGGTGATC 
TACCCGCTTCAGCCTCCCAAAGTGATGGGATTATAGGCATGAGCCACTGTGTGTGGCCTAGATTACTTA 
TAATACCTGATAGAATGTAAATGCTATGTAAACAGTTGTTATACTGTATTGTTAAAAGACAG 

AAC AAG AAAAAAAAT CTGT ACATGTT CAGT CC AG ACAAATGGTTTTCTGTTTTTTTTTTTTTTTTTTAA 
TATTTTTGGTCAGTGGTTGGTTGACTCCAGGAATGCAGAACCCG(^GATATAGAAGGTTGATTATGCGT 
TCAGAGGCAGGGAATACCATCTTGGGTTCCAGAAAGAAAATGATCAGCATTTTCTGTCATAC 

FLA299980 (R = G/A) (SEQ ID NO: 442) 

ATAATACCTGATAGAATGTAAATGCTATGTAAACAGTTGTTATACTGTATTGTTAAAAGACAGTAACAA 
GAAAAAAAATCTGTACATGTTCAGTCCAGACAAATGGTTTTCT 

TTGGTCAGTGGTTGGTTGACTCCAGGAATGCAGAACCCGCAGATATAGAAGGTTGATTATGC 

^CAGAGGC^GGGAATACCATCTTGGGTTCCAGAAAGAAAATGATCAGCATTTTCTGTCATACTCTGGT 
AAAAACAGATCTTTTGAATGGACAGGTGTATTAAACCCTGTGGAGCTGGCTGGGCCTGGCGGCTCACGC 
CTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGTGGATCACGAGGTCAGGAGTTCGAGACC 

FLA300662 (R = G/A) (SEQ ID NO: 443) 

TATGCCCCGCAGAGTTTGAAGTCCCGGCTGCACCTCTCCCCAGCAGCAGGTTGACTCTGGAAAGTTGCA 
GCGTTCTTACCTACAGAGTGGGAACAGTACTACCCATTGCACAGAGTGGGTGCAAAGCTCTGTGACGGA 
ATACATGGCAAGTGCCCACCAC^TTGCCTGGGATGAGGTGGGCCCTTCCTTTACGTAAGAGA 

CCCTACAGATACACTCAAAGTGGGCACATTCCTACAGAAGGAGTGTTATTTGTGTAGAAAAGAAAAACA 

TGAAAGGCTTTTATTCCTATACACAATAAAGCACCCCTTTAATGTCTTTTTGAGGAGGATAATATO 

TTGATGAAAAGGLAACCCTGTGGTTGGATCCCTGACAATCACATGTATCCf^ 

FLA300864 (R = G/A) (SEQ ID NO: 444) 

CCTACAGATACACTGAAAGTGGGCACATTCCTACAGAAGGAGTGTTATTTGTGTAGAAAAGAAAAAGAT 

GAA^GGC^ATTCCTATACACAATAAAGCACCCCTTTAATGTCTTTTTGAGG 

TGATGAAAAGGAACCCTGTGGTTGGATCCCTGACAATCACATGTATCCCTTTTTTCA.CTCTT 

AAAAAGGAGTAAAGGAATAAAATAGAAGGGGAGAGGGGGCAGAGAGACCTTCACCGCCCCCCCCCCACC 
CCCCATCATCCAATCTATAGTCAAACCCTCCAGAC^rGTGTCTC 

CACCACCCCAGTCAATTCCTATCTTATCCCCCTATCCTGGATCTGATTCTGCTAAGTTCCTG 
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FI*A3 02 094 (R = G/A) (SEQ ID NO: 445) 

GAACATTCTGAACCACAGACAGT^ 

GCCCCTCTCCCTCCGTCTGCTTGGCTAATTTCTACTTGTTCTTCAGATTTTATCTTAGATGTCATTCCC 
TCAAGGAATCCTTCTGTGACTCAACATGGAATTAAGTTGCCTCCTTTGACCCTGAAAGCACC 

R 

TGTACTCAATCTCATCTTGGCATGACTCACTTTGC^ 

cctttagacl^taagatcctagaaagtgggggccgtgccttgctc^tgactgtgtt^ 
acagtgttca!gtagagagcagctgctgagtacgtttctgctat^tgac^gttgatggaggac 

fla3 03769 (w > t/a) (seq id no: 446) 

tcatctaggtatttttaattgttt<^gtgaggtgtaggcatgaggggattggagggggcatctcctcca 
ttgc^gtttttcattggctgctttgctccct 

TACGGTAGTC^CAGK3TTGATTGCCTGGCCCCTTGCCCTCTX3 

w 

gcccctgagtactcacagtgctgctacagtgggccacctagatctccctctttctccatgctcccacgt 
gctctgggctccactcccttctcccaagcacttctgtccagggctattccagcagtctgacctcaagga 

AATC CTTTGCTAAACTGATTAT AG AG AGGTTTCTATTTTAACATTTAGGT cttc catgtatt 
FLA303796 (Y - C/T) (SEQ ID NO: 447) 

tgaggtgtaggc^tgaggggattggagggggcatctcctcc^ttgcagtttttcattggctgctttgct 
ccctcagctccgaaatcgctgggccactctcgaacgcattagtacggtagtcacaggttgattgcctgg 
ccccttgccctctgtgggcattttccctttcagacagcccctgagtactcacagtgctgcta 

Y 

agtgggccacctagatctccctctttctccatgctcccacgtgctctgggctccactcccttctcccaa 
gcacttctgtccagggctattccagcagtctgacctcaaggaaatcctttgctaaactgattatagaga 
ggtttctattttaacatttaggtcttccatgtattaattctc^gaatc^tttaagatgttt 

FLA303957 (Y - C/T) (SEQ ID NO: 448) 

tccctttcagacagcccctoagtactc^cagtgctgctacagtgggccacctagatctccctctttctc 

catgctcccacgtgctctgggctccactcccttctcccaagcacttct 

ctgacctc^ggaaatcctttgctaaactgattatagagaggt^ 

Y 

cttccatgtattaattctcagaatcaatttaagatgt^^ 

tttggaggagagtacagaaattatgtcacttgctgtcagcctctttgcaccatctgcagagaaagatac 
tagagtcccgccttggacacatccacatgcaagaggtgcaaagaaggtgtctttgatgaggc 

fla303967 (w = t/a) (seq id no: 449) 

acagcccctgagtactcacagtgctgctacagtgggccacctagatctccctctttctccatgctccca 
cgtgctctgggctc(^ctcccttctcccaagcacttctgtccagggctattccagcagtctgacctcaa 

GGAAATCCTTTGCTAAACTGATTATAGAGAGGTTTCTATTTTAAC^TTTAGGTCTTCCATGT 

w 

TTAATTCTCAGAATCAATTTAAGATGTTTAAAGGTGTGATTTAAGACATTTTAAAACCATTTGGAGGAG 
AGTACAGAAATTATGTCACTTGCTGTCAGCCTCTTTG 

CCTTGGACACATCCACATGCAAGAGGTGCAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAA 
FLA304170 (Y = C/T) (SEQ ID NO: 450) 

ATTCTCAGAATCAATTTAAGATGTTTAAAGGTGTGATTTAAGAC^TTTTAAAACCATTTGGAGGAGAGT 
AC^GAAATTATGTCACTTGCTGTCAGCCTCTTTGCACCATCTGCAGAGAAAGATACTAGAGTCCCGCCT 
TGGACACATCCA.CATGCAAGAGGTGCAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAACTT 

Y 

CTCCCCAGACGAAATCCAAAGAAAGC^TTCCTACTATGCTATATCAGTTTGGAAAGAAAAACTTCTGCC 

AGGTGACTGCATTCTCACTGGTCACATTGTGTTCCTATGGACTCCTCAGCTC 

TATGGTGCAATTTCACCATATCTGGTTAGAAGTTAAGTTTCCAATTTGCTGG 

FLA3 04334 (Y = C/T) (SEQ ID NO: 451) 

CAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAACTTCTCCCC^ 
ACTATGCTATATCAGTTTGGAAAGAAAAACTTCTGCCAGGTGACTGCAT^ 
TCCTATGGACTCCTCAGCTCAACCAATTTGGAGAAGTTATGGTGCAATTTCACCATATCTGG 
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TAGAAGTTAAGTTTCCAATTTGCTGGCAA 

C^CGTGCCCCCGGGAGTGAACAGCTCTGTTTGTAA 

GCCAGCCTCCAAATTGCAGAAGTGCCCTTTGGTTGGTGGCTATGC^ 

FIiA304512 (Y = C/T) (SEQ ID NO: 452) 

GGTGCAATTTCACC^TATCTGGTTAGAAGTTAAGTTTC 

AGGCCAGGCTGTGTAGTTTCTGCCACGTGCCCCCGGGAGTGAACAGCT 

GCTTAGACCTGGGCTCGCTAGTTGCCAGCCTCCAAATTGCAGAAGTC 

y 

TATGCTGTGTCACTTGGGAAGG^CGTTra 

CGTAAGAGGAGAGTGGAAAGTGATTGTTGCTGCTTGGGCATCCCCACCG 
TCTCAAAACCC^TGGGTCTGTAC^CTCAACCTC CATGAGAGGG AAGGAGAAGGATGAGGGAG 

FLA304583 (R.= G/A) (SEQ ID NO: 453) 

GCCAGGCTGTGTAGTTTCTGCCACGTGCCCCCGGGAGTGAA 

TTAGACCTGGGCTCGCTAGTTGCCAGCCTCCAAATTGCAGAAGTGCCCTTTGGTT^ 
GTCACTTGGGAAGGTCGTTTGGAAGTTCCACAGTCGTTGTGGGGTC 

TAAGAGGAC^GTGGAAAGTGATTGTTGCTGCTTGGGCATCCCCACCGTGTGGGTGCTC 
TCAAAACCCATGGGTCTGTACACTCAACCTCCATGAGAGGGAAGGAGA 

AGCCATGGAAAGGTAGGAACTAAGCAGGCAGGGTGGAGAGTTTTCTGTAAGACAAAAACTGT 
FLA305089 (R = G/A) (SEQ ID NO: 454) 

GGCAGOTACATGCTGGCAAAAGCCAGAGGCAGCTGGTCTGTTTGCCTGTGCCAGGAAACCAC 
GGGGTTGTGTGTTATTCTAGGAGAAAGTCGTCCCAGCAGCAGCTTCTCCAGGK3GCAT 
AAAAGGGTTGCAAGATGAC C CATGAGG CTG CAGGAAGAAAAG AACATG CATTTAATCTTGCT 
R 

TCTGAAAAGTAAGACATGAAGCTTTCCTC^TTTTTAATATACA 

TTATATGCAAATATACTTGTTATAAGGTTGCATGCTCAAAATTTTTGGTT 

AATGTTTAGGGACCATGGCTATCAAGGAAAAACAGCATGAAGGATAAATGATACTGGTGGAT 

FLA305505 (W = T/A) (SEQ ID NO: 455) 

ATGTATTTTTAGCATAAAACACAACTGCTG ACTGATACAGATAG CTCAAGATTCTGGGG CAG CTG CTGA 
ACAGATACACTAGCCAGTGTGGCTCATCGGCTCAGACTTGGCCTTAATTAATGGGCTGTCCCTCCACCC 
ATCTCCCATGAGGGCAGAGCTGAGGCAGGGTTTGAGAGCTAAAAGGAATTGGACCTGGACTC 

GTTCACGTGTATATTTTAATTCTAATTAATTCATTC 

GCTGGAGTGCAGTGGCACGATCTTGGCTCACTGCAACCTCGGCCTCCCAGGTTCAAGTTATTCTCCTGC 
TTCAGCCTCCTGAGTAGCTGGGATTATAGGCACATGCCCCCATGCCTGACTAATTTTT^ 

FLA305678 (Y = C/T) (SEQ ID NO: 456) 

G AGCTAAAAGGAATTGG AC CTGGACT CTGTTCACGTGTATATTTTAATT CTAATTAATTCATTC TTTTG 

AAAGACAGAGTCACACTCTGTTGCCTAGGCTGGAGTGC^GTGGCACGATCTTGGCTCACTC 

GCCTCCCAGGTTCAAGTTATTCTCCTGCTTCAGCCTCCTGAGTAGCTG 

GCCCCCATGCCTGACTAATTTTTGTATTTTTAGTAGAG 

ACTCCTGACCTCAGGTTATCCACCCGCCTTGGCCCCT 

TGCCTGGCCTGTTCACATGTATAAAACAC^GTTTAATGTCCTAT^ 

FLA305956 (K = G/T) (SEQ ID NO: 457) 

CCTCAGGTTATCCACCCGCCTTGGCCCCTCAAAGTGTTG 
CTGTTCACATGTATAAAACACAGTTTAATGTCCTATTCCCAGC 
GTCAAAGTTTGGTTTTTGGAGAAAAATCCTTGTTAGCTGACCTAAGATTCCT 

TAAGTAAG(^CAGGTTGC7VGAGAGGAGAAGGG TCTCTGGAGAGGTGTAATTTT CTAAATGGATTACAAG 

TTCATGGACTTTTAACAGGTGTTACAGGGGATAACAAGTTCTTTAT 

AGGGTATTCTGATTCTTGGTTTTCTAAGA 

FLA306447 (Y = C/T) (SEQ ID NO: 458) 

ATTCTAGACTCACTTTCTTTCTGTTTTTTATTTT 

AGGCTGGAGTGCAGTGGTGCAATCTTGGCTGACTGCAACCTCTGCCTTCCGGGCOT 
GCCTCAGCCTCCTGAGTAGCTGGGATTACAGC^TGCACCACCATG 
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CTTTAGTAGAGACAGGGTTTCACFATGCTGGCCAGCCTGGTCT 

CCGCCTCGGCCTCCCAGAGTGCTCAGATTACAGACGTGAGCCACTGGTGCCTGGCCTAGACTCACTTTC 
AAGTGGCATAGACTTGTAAAATTATTTAAAGGTGATAGGTCTACAATGATCCTGTCAATTAG 

FLA307155 (Y - C/T) (SEQ ID NO: 459) 

AGAAAATCCAGAATAATAATAATTTGTCAATAGGAAAGA 

TTGGAACAATGATAGCCACCACTTATTGAATGCTTACTC 

TCTCACAACAGTCTAGGGAAGTAATTACTAAT^ 

Y 

TGAGGCTCATTGAGGCTAGGAAATGCACCCACACTGACATAGCCCATAAGAGGCAGCCATGGCA 
CCCAGACCATGTGAACTTCAAAGACTACACGAGGAGCCAC^ 

AATTCAGC CCAGCAGCAACCC CCTCTCCAGGAGGGG CACATAAGCTTGCAGCTTTGGGTAGA 

FLA307165 (Y « C/T) (SEQ ID NO: 460) 

GAATAATAATAATTTGTCAATAGGAAAGACATTTCCA 

(^TAGCC^CCACTTATTGAATGCTTACTC 

GTCTAGGGAAGTAATTACTAATGTCTCCATCCACCTCTTGTAGATGAGCAAACTGAGGCTCA 
Y 

TGAGGCTAGGAAATGCACCCACACTCACATAGCCCATAAGAGGC^^ 
GTGAACTTGAAAGACTACACGAGCAGCCACTGGGCAGCTGTC^ 

AGCAGCAACCCCCTCTCCAGGAGGGGCACATAAGCTTGCAGCTTTGGGTAGAAGCTGCACTT 
FLA308514 (K = G/T) (SEQ ID NO: 461) 

GCAGTTTGAAAATTGCATCTTTGTTTTTACCTATATAATCACATGAAACCCGTGGTTCTCAAACGTCAG 

CAGGCATCAGCATGAC^TGGAGGGCTTGTTAAAACAGATTTCTGGGCCCCAACACAG 

TGAAGGCCTGAGGTGGGTGTGAACATTTGCATTTCTAACATGTTCTCGATGCTGCTGCCGCC 

1^ 

CTGGTCCCGAGAGCATGCCTGGAGAACTGCCACCTTCGACCATGGACTGTGAGAATTCACATGGACCTC 
AGAATTATAATCAGTCTCTCAGTTTTACAGATAAGGAAACTA^ 

TGAACAGCTGGTTAAAGTCAGGATGGAGACTTTAATCCTAGTCAAGTGACCTTTCCTCTGTA 

FIiA308527 (K = G/T) (SEQ ID NO: 462) 

TGCATCTTTGTTTTTACCTATATAATCACATG 

CAC^TGGAGGGCTTGTTAAAACAGATTTCTGGGCCCCAAC^CAGAGTTTTAAATTCTGAAGGCCTGAGG 
TGGGTGTGAACATTTGCATTTCTAACATGTTCTCGATGCTGCTGCCGCCTCTGGTCCCGAGA 

K 

CATGCCTGGAGAACTGCCACCTTCGACCATGGACTGTGAGAATTCACATGGACCTCAGAATTATAATCA 
GTCTCTCAGTTTTACAGATAAGGAAACTAAATCCAGAGAGATTGTTTTGCCAATGGTGAACAGCTGGTT 
AAAGTCAGGATGGAGACTTTAATCCTAGTCAAGTGACCTTTCCTCTGTATTTATTTCCCTCC 

FLA309851 (R = G/A) (SEQ ID NO: 463) 

GTGATCTGCCTGCCTCAGCCTCCCAAATTGCTGGGATTACAAGGCGTGTTGTTTTAAGCCACTCAGTTT 
GTGGCCACTTGTTACAGCAGCAAGAGGAAACTCATACAGTT^ 

GTTAAAAAGAGAGGAAGGGTGCAAAACATCCACGGTAGAGTGAGAACTCTCCAGGGAGTGAG 

ACTGTGCCCAGCATACAGTGATCACCCTCTTAGTAAGCTAAGTTTCTGAGCACCAGCTTTTTTGAGTTG 
ACTTTGTTGTCTTTAACATTTGAAGATCACCCTTCTTTGCTCAGCCTGGCTTGCAGACCTGGGCTGATT 
TGTGGATCTGATAGAAAAGTTTCCTTAGTTGGGCTCTTCTCCCCGACCACCCCCATGCCAGT 

FLA311122 (R = G/A) (SEQ ID NO: 464) 

CCACAGTTATCAGCAGCCCACAGGCTTGACTTGAGCAAGTTGGAAAGACAAATCAACTTCCAGAGTTGA 
TTTAACATTGAGTGGAAATCAGTCATACTTTTGGTCCCCTTTCGGGGCCACGCCTGGCACTGTGCCTGG 
TGGCAGATCGGCATGAACTGGCCAGCTTCTGTGGCCCTGGAGGGCACAGGCAGAAAGGCCAC 

CTCAGTCCCATGATGAACTGTTTAAGACTTATTGTTGTCTCCCCGCTCTGTAAAGTAGATAGAGTGGAT 
TTTATGTCCCTTATTACCTTTCAGGATACTTTGACTCAGGGAGATAAAGTAACTTGGGTACAGCTACTC 
AGCTG GTGAAG AACACAGG CAG AATGAG TG CCTGGGTCTTTTGACTTAAAATTCTGGATTTT 

FLA311248 (S = G/C) (SEQ ID NO: 465) 
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CACTGTCCCTGGTGGCAGATCGGCATGAACTGGCCA^ 
gCCACACTCAX^CCCATGATGA 

GTCGATTTTATGTCCCITATTACCTTTCAGGATACTTTGACTCAGGG^ 
GTACAGCTACTCAGCTGGTGAAGAACACAGGCAGAATGAGTGCC^ 

ATTTTTCACAAAGATC ctcttacttt attcatttacataataaatatatattgaagagctactctgtg c 

CARGCCCTGTGCCTAGATATACAGTGATAAATAAAGAGTAGCTTCTAGAGGTCACCTGGCGG 

FI.R311737 (Y = C/T) (SBQ ID NO: 466) 

CCAAG^CAG'TOATAGAGAGCAGAGGTGAGGCGGCAGCAGAAACCACT 

CCTTCTCTGCTGAGAAGGCTGTCAGTAAGCTCACCATTT^ 

GAAACATGTCTCGCATTACTTGAAAAATGAAGTCy^AACTATGCTCTTACTAGGAGTTATGGT 
LtTITATGTCTTAGATGATGCTTGATCTAGATGA^ 

AGACAAAAGCATCAGTAACCTTGGTTGATAATCGTCATTTCTTAGGAATAAAGTAGACTGTA 
FT&712038 (Y = C/T) (SBQ ID NO: 467) 

AGGTATTTCCTGTCAAAACAAGCTTTGTCATTGCCAGCAGACAAAAGCATCAGTA^ 
TC^TCATTTCTTAGGAATAAAGTAGACTCTAGAATTTTTTTTAG 

TAGTCCAAATCCCTCACTTTATAGAGCAC3AAGCTCAAGTCCCAGAGGAACAAGTGGCTTG 
GAACATCAGAATTTTAGGGGCTGGA 

AATIGGGTTCCCATTGAAAGAAAAATGGACCAGTAAGTTGGAGCAGAATCATTCAGATGGTA 

mininss / SG13S30 (K = G/T) (SEQ ID NO: 468) 

CAAGCTTTGTCATTGCCAGCAGAC^AAAGCATCAGTA 

AAAGTAGACTGTAGAATTTTTTTTAGCAGAAAGGAAACCCAA 

TTATAGAGCAGAAGCTCAAGTCCC^GAGGAACAAGTGGCTTGAACGAACATCAGAATTTTAG 

GGCTGGATTTGTACCCTCCTGGTGCCAGCAGCCCACTTCCCTCCAGGAGGCACTCACCTT 
GGGGTATGAGTGTGGCCATTTTCCACCCATAATCTCTGTTAGCTCATGTTCAATTGGGT^ 
AGAAAAATGGACCAGTAAGTTGGAGCAGAATCATTCAGATGGTATAACATAAGGAAAAACTT 

WTa^iA'532 (Y = C/T) (SEQ ID NO: 469) 

GTCAGGCAAAAGTACTTTGTCGGTTACCTAGGAGAGAGAACGCAGAGGTAGGTAACTGGGACTACTAAA 

gaStgSJgmtcc^ttttt 

ACGGCrCCGTAGCATCCCCTTGGGTGGGAGGGGGAAGGCTGACTAGGACCTCTGATTCTTCT 

TCCCTGAGCTTTGAAGGCTCTGAAAATACAGCTGGGGGGACTTGCCC^GTTTTCTTATTAAGC^ 
TCCGCATGGTGCTGGCITTCAAAGGGTGCTTCAGTGCTGTTTGCT 

CTGCACTCCCGCCCTGCAGAGTCTGGCGCTGGAATGACATTTTAGGTCTGGGTTCCCAGGCC 

mn^cnu (R = G/A) (SEQ ID NO: 470) 

CATATCTTTGAGGGACCAGAAGAAAGAATGTTGGGAAAATAA 

A^GTGCAGCGGCTCACGCCTATAATCCC^GCACTTTGGGAGGCTGAGGTGGGTGGATCACCTGAGGTC 
AGGAGTTTGAGACI^GCCTGGCCIAACATGGTGAAACCCCGTCTCTACTAAAAAATATACAAA 

CATTAGCCAGGCATGGTGGTGGGCGCCTGTAATCCCAGCTACTCCATAGGCTGAGGCTGGAGAATCGCT 
TGAACCCAGGAGGCAGAGGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCIGG^ 
CAAAACTC CATCTCAAAAAAAAAAAAAAAAAAARAAAAAAAGATG CAG AC ACG AG ACTG TGA 

tttb-*t«;232 (W = T/A) (SEQ ID NO: 471) 

S^GCGCCTGTAATCCCAGCTACTCCATAGGCTGAGGCTGGAGAATCGCTTGAACCCAGGAGGCAGA 

gISSgtc^ccgagattgcgccactccactccagcctg^ca^ 

jAAAAAAAAAAAAAAAAAAAAAAAGATGCAGAI^CGAGACTGTGAAACTG^ 
JtgcaTTOTTTATAGATGTTGCCA^ 

TAGGAAATCTAGATT1TAGTAAAATACATGOTAATACTTACAGAAGAAATGTCGGCGTTAGAGTATGCC 
GTCAGTTCCTTAGAGATTGCAATTCCTAATGCACTAGTATGGTTTCAGGTGCCAGGAACACG 
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FIA315355 (R - G/A) (SEQ ID NO: 472) 

AAACTCCATCTCAAAAT^AAAAAAAAAAAAAAAAAAA 

GCATCACCATTGCATTGTTTATAGATGTTGCCAGAGAGAAAGCCC 

CATCTGGACTAGGAAATCTAGATTTTAGTAAAATACATGCTAATACTTACAGAAGAAATGTC 
GCGTTAGAGTATGCCGTCAGTTCCTTAGAGA 

GGAAC^CGTTCTGTGAGGCTGCTGCCCCAGGTGCTGACCCCAGCCTTCCACACCATTTTCOT 
GTTCACAGCCGCTCTGTCTTTTACAATAGCACCCCTCTCTAGTGGCTAATGGGCTCTATGAT 

FLA315611 (K = G/T) (SEQ ID NO: 473) 

GGTTTCAGGTGCCAGGAACACGTTCTGTGAGGCTGCTGCCCCAGGTGCTGACCCCAGCCTTCCACACCA 
TTTTCCTTCCTTGTGTTCACAGCCGCTCTGTCTTTTACAATAGCACCCCTCTCTAGTGGCTAATGGGCT 
CTATGATTAGATAGCATCCTTCAGTAGTGATAAAGGCAGTGACATCCTAGGGAGGTCAGCGG 

TGAAAGCGCTATATCTGGAAAACCTGAGAGCCTGTGAAGCTCAAGGACTTGACGGGGTTAGACCGTGAG 
CCGGGCTGCAGCTGGAAAAAGAATGACTGTTCTTTCAGCAGATCCTTCCCTGTGCCATCTCTTTCTTCA 
TTCCTCTCTAGTGGCATTCTTATTTATCCTCTAAAACCACAATTCCATTATCTCTCCTATTC 

FLA316131 (S = G/C) (SEQ ID NO: 474) 

AAGAGGGTCTTCTCTTTTGCCTGGCTCCCTATGCAGCCCTATCTTACCCCCTGCAAAGTCCCAGGGATG 
TGGCTCAGTCACTGCTCCTCTCTTCATCTGTCACCACTTGCTTGAGATCCTACAGCTGCTTTAATTCCG 
AG AC CATCTG CAG AACATGACAAAATTTGTCC AC CTAC CCACATGTCCTTTTAACTTTAAAG 
g 

CTTTACTAACTGATTCCTATTAGGGAATGAACA.GAGGTGGCAAAAATAAACAATAGGAGATTC 
AAGAAATCTTTAA^TAGTAGATTTCTTCGGACCTCATTC 

CTCCCTGGTCTCCCTCTTTAGGTGATAAGAAGAAGATCCTGCCAGCCCCATAACCCGCCATC 
FLA316408 (M = C/A) (SEQ ID NO: 475) 

CTTTAAAATAGTAGATTTCTTCGGACCTCATTGAAATATAAATGGCCTGCCTTCTTGTGTCCCTCCCTG 
GTCTCCCTCTTTAGGTGATAAGAAGAAGATCCTGCCAGCCCCATAACCCGCCATCTGCGCGGGTTCTAG 
ACCCCCTTCTCCTCCCCTCTGGCCGTGGTAGGCATTACTGATGAATCATGGTGCTCTTTCTT 

M 

CAGAGACCAAACCTGGCCTCGGAATCCTTCTTAACACAGATACTGCTTAACACAACCACTCTGAGCAGC 
TGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGTCTAAGCCTAATCTAGACCAAAATACGGCCTGA 
TATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGTCT 

FLA3 16472 (R = G/A) (SEQ ID NO: 476) 

CCCTGGTCTCCCTCTTTAGGTGATAAGAAGAAGATCCTGCCAGCCCCATAACCCGCCATCTGCGCGGGT 
TCTAGACCCCCTTCTCCTCCCCTCTGGCCGTGGTAGGCATTACTGATGAATCATGGTGCTCTTTCTTCC 
AGAGACCAAACCTGGCCTCGGAATCCTTCTTAACACAGATACTGCTTAACACAACCACTCTG 

GCAG CTGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGTCTAAGCCTAATCTAGAC CAAAATACGG 
CCTGATATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGTCTAG 
AAGCTACTTGCTGAGATCTTCTTCAGTTGGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTC 

FLA316515 (M = C/A) (SEQ ID NO: 477) 

CCCCATAACCCGCCATCTGCGCGGGTTCTAGACCCCCTTCTCCTCCCCTCTGGCCGTGGTAGGCATTAC 
TGATGAATC ATGGTGCTCTTTCTTCCAGAGAC C AAAC CTGG C CT CGGAATCCTTCTTAACACAGAT ACT 
GCTTAACACAACCACTCTGAGCAGCTGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGT 

TAAGCCTAATCTAGACCAAAATACGGCCTGATATAGATGCAAGCCAGAGGGGCTTTATGGOT 

AGGAGATTTTCAACCCTGCCGTCTAGAAGCTACTTGCTGAGATCTTCTTCAGTTGGGCCCATCTCCTCC, 

CCAGGCCTCTCTTCTGTTCCTGGGCTATGTCAGACTTGGACTCTGCAGACACCTAATGCTCT 

FLA316569 (K G/T) (SEQ ID NO: 478) 

CGTGGTAGGCATTACTGATGAATCATGGTGCTCTTTCTTCCAGAGACCAAACCTGGCCTCGGAATCCTT 
CTTAACAC^GATACTGCTTAAC^CAACCACTCTGAGCAGCTGTCATAAGTAGAAGTAATAGATACTAGA 
AGAAATGTCTAAGCCTAATCTAGACCAAAATACGGCCTGATATAGATGCAAGCCAGAGGGGC 

OTATGGTTAAATGC2^GGAGATTTTCAACCCTGCCGTCTAGAAGCTACTTGCTGAGATC 

GGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTCCTGGGCTATGTCACACTTGGACTCTGCAGACACCT 

AATGCTCTTGGGACCTGCTTTAGTTCTTGACCTCACCAACCGAGGAGGAATTGCTAGATGAG 
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FIA316607 (Y - C/T) (SEQ ID NO: 479) 

TCCAGAGACCAAACCTGGCCTCGGAATCCTTCTTA^ 
GCTGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGTCTAAGC 
GATATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCAAGGAGA 

TAGAAGCTACTTGCTGAGATCTTCTTCAG 

GCTATGTCACACTTGGACTCTGCAGACACCTAATGCTOT 

ACCGAGGAGGAATTGCTAGATGAGATCCTTCCCCCGGAA 

FLA316763 / SG13S32 (M = C/A) (SEQ ID NO: 480) 
AGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACC^ 
XTCAGTTGGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTCCTGC!^ 
GACACCTAATGCTCTTGGGACCTGCTTTA^ 

GATGAGATCCTTCCCCCGGAATTTCTCTCTTGAACCC 

TCCAGCCCTGTCCGCTTAGGAAGTTCAGTGTCATCCTTGATCCAGTGGGTAGGGAAGACATTCCATAAT 
GAATGCCCCAGTCTGAGCTTCTTCCTTCAGGCTTCAGGCTGCCCTGCGAGGATTTTGCAGCT 

FIA317496 (R = G/A) (SEQ ID NO: 481) 

GAGTAGCTGAGACTACAGGTGTGCACTACCACACCCAGCTAATT^ 

TTTAGCTATGTTGGCCAGGCTGGTCTCGAACTGCTGAACTCAAGCAATCTGCCATCCC 

AGTACTGGGAGTATAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTTTCTTCCCC 

CTC^TTTAAGCTATTACCTGGGCCTGAACTCAATGGCACOT^ 

TTTTATTACCTACCTTCCCTAGCAGGCACTGGGTTGCTCCCTCTTCCTATCCC^TGGAGTCCTGTCCT^ 
TGTTGGGGCTCCTACTGATCCTCTTGGCAATATGi^GTTCTCAGCTCAATGGTGGGTGGGCA 

FLA317619 (R = G/A) (SEQ ID NO: 482) 

TCCCCGGCCTCCCAAAGTACTGGGAGTATAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTT 

TCTTCCCCATTCATTTAAGCTATT^^ 
CTCTTGGTCTTTTATTACCTACCTTCC 

TGGAGTCCTGTC CTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAATGGTG 

GGTGGGCAATGACTGCC^CTCTTGAGGCCAATGAACTC^GGTTACCCCACTCCTCCTCCT^ 

GCTCACTCACTCCTCATTCACTCAACATTGATTCAGTAGATATTTGC^ 

FLA317620 (Y = C/T) (SEQ ID NO: 483) ^^^^p 

CCCCGGCCTCCCAAAGTACTGGGAGTATAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTTT 

CTTCCCCATTCATTTAAGCTATTACCT^ 

TCTTGGTCTTTTATTACCTACCTTCCCTAGCAGGCACTGGGTTGCTCCCTCTTCC^ 

GGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAATGGTGG 
GTGGGCAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTTACCCCACTCCTCCTCCTCCTGAGTTG 

CTCACTCACTCCTCATTC^CTCAACA^ 

FLA317647 (Y = C/T) (SEQ ID NO: 484) 

TAGGCATAAGCCAC C CATGATGC C CAGC CTGAATCTTGGTTTCTTC CC CATTCATTTAAGCTATTACCT 

GGGCCTGAACTCAATGGCACCTGGCACCAACTGGCAA.CTGACTCTTGGTCTTTTATTA 

TAGCAGGCACTGGGTTGCTCCCTCTTCCTATCCCATGGAGTCCTGTCCTCTGTTGGGGCTCC 

y 

ACTGATCCTCTTGG CAATATGAAGTTCT GAGCTCAATGGTGGGTGGGCAATGACTG C CAACTCTTG AGG 
CCAATGAACTGAGGTTACCCC^CTCCTCCTCC^ 

TGATTCAGT AG ATATTTGCTACCTGC TCTGTG C(^GGTACCAGGTCAGTTG CTGAAGG AGTA 

FIA317733 (W = T/A) (SEQ ID NO: 485) 

CACCTGGCACCAACTGGCAACTGACTCTTGGTCTTTTATTACCTAC 

CTCCCTCTTCCTATCCCATGGAGTC^ 
GTTCTC^GCTCAATGGTGGGTGGGCAATGACT^ 
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CCCCACTCCTCCTCCTCCTGAGTTGCTCACT^ 
GCTACCTGCTCTGTGCCAGGTACCAGGTCAGTTGCT^ 

TCCCC^GGAGACCCAAGGTGTCTCCTAGAGCCAGGGGCACATTGCAAGACCAAATATAOT 
FLA317744 (Y = C/T) (SEQ ID NO: 486) 

AACTGGCAACTGACTCTTGGTCTTTTATTACCTACCTTCCCTAGC^GGCACTGGGTTGCTCCCTCTTCC 
TATCCCATGGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTC 
AATGGTGGGTGGGCAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTTACCCCACTCCT 

Y 

CTCCTCCTGAGTTGCTCACTCACTCCTCATTCACTCAACATTC 

TGTGCCAGGTACCAGGTCAGTTGCTGAAGGAGTAAC^^ 

ACCCAAGGTGTCTCCTAGAGCCAGGGGCACATTGCE^AGACC^AA 

FLA317815 (R = G/A) (SEQ ID NO: 487) 

TCCCATGGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAA 
TGGTGGGTGGGCAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTTACCCCACTCCTCCTCCTCCT 
GAGTTGCTCACTCACTCCTCATTC^CTCAAC^TTGATTCAGTAGATATTTGCTACCTGCTCT 

R 

TGCCAGGTACCAGGTCAGTTGCTGAAGGAGTAACAGTGAACATGACGGAGTCTTTGTCCCCAAGGAGAC 
CCAAGGTGTCTCCTAGAGCCAGGGGCACATTGCAAG^C 

GACCTAGTTCTCAAAAAGCAAGAAGACTGATTCCTCGTTGTCATTTCTCCTCCTCAGC^TCA 

FLA318219 (W = T/A) (SEQ ID NO: 488) 

TTTTAGAGTCTGTGGGCCCCTCCAAGTGTGGAGT^ 

AACAACAGTATTAGAATCATCTGTGGTGCTTATTAAAGATACAGATTCCTGGGCCCCATCCC 
W 

GACTTATGAATCAGAATCTCTGCCAGAGGAAGCCTGAGAATTTGCATTCTCAGATGATTCTGCATTCTC 
AGATAAGACATTCTTTAGGTGATTCTTACACACACTGGAGTTTGGGAATCGCTGAAGGCTGTTCACTTC 
TCTTTTCTGAGAAATGATTGATTGATTTCAGAAATATTTGCAGAGGTCCTTATTTATTGGA^ 

FLA319969 (K = G/T) (SEQ ID NO: 489) 

GGTGGCCTCATTCGTGTGATAAATCTGAGCCACCACGATATTTGACTTTTGACAATTTAATTTATCTGA 
ACCCTCTATTCTCTGGCTAAAAAATATCCCTTACTTGGACTTCTTTATTTTATTTTCAATTCCCTTACC 
AGCACTAGCAGGGGACTCTGTACTCATCTGCTGGCGCTGCCATAACAAAGCACTGCAGCCTG 

K 

GGGGCTCAAACCACAGAATTTATTCTCTCACAGTCCTAGAGGCTAGAAGTCCAAGATCAAAGTGTGGGC 
AGGGTCGGTTTCTCCTGCAGCCTCTCTCCTTGGCTTATAGAGTGCCACCTTCTACCTGTGTCTTCACAT 
CATCACCTCACTGAGCATGTCTGTGTCCAAATCTCCCCTTCTTATAAGACCCCAGTCATACT 

FLA320261 (R = G/A) (SEQ ID NO: 490) 

TCTCTCCTTGGCTTATAGAGTC 

GTGTCCAAATCTCCCCTTCTTATAAGACCCCAGTCATACTGGATGAGGATCCACCCATATGAGTTCATT 
TTACCTTAATTATCTCTTTAAACACCCTGTCTCCAAATACAGTCCCATTCTGAGGAACTGAG 

R 

GTAAAGATTCAACATATGAATTTTGGAAGGGACCTAATTCAGCCCACAACACCCTCTTTTGGGATGTTT 

ATTTTCCCCCTTAAGGAGCTAGTTAGGATGTCTTATCTCATGAACATGACTGTGAACAGGAAAACAGGG 

AGAGAATGAAGCTGGCCAAGGAACAGGGCTGGTGTCAGCTAGCAGTGCTTTTCTGATGTGAG 

FLA320393 / SG13S42 (R = G/A) (SEQ ID NO: 491) 

TTCATTTTACCTTAATTATCTCTTTAAACACCCTGTCTCCAAATAC^GTCCCATTCTGAGGAACTGAGA 
GTAAAGATTCAACATATGAATTTTGGAAGGGACCTAATTCAGCC 

ATTTTCCCCCTTAAGGAGCTAGTTAGGATGTCTTATCTCATGAACATGACTGTGAACAGGAA 
R 

ACAGGGAGAGAATGAAGCTGGCCAAGGAACAGGGCTGGTGTCAGCTAGCAGTC 

GGGTCCCACAGGGAGCTTGTTAAT^TGCAGATTCTGATTCATTAGGTTCGA^GAGGGACCTGAGATTTCC 
CATTTCTGACAAGTTTCCAGTGTGGGGGCTGATGCTGCTGGTCCACGGACCATACTTTGAGT 

FIiA320595 (K = G/T) (SEQ ID NO: 492) 

CAGGGAGAGAATGAAGCTGGCCAAGGAACAGGGCTGGTGTCAGCTAGCAGTGCTTTTCTGATGTGAGTG 
GGTCCCAC^GGGAGCTTGTTAAAATGCAGATTCTGATT 

ATTTCTGACAAGTTTCCAGTGTGGGGGCTGATGCTGCTGGTCGACGGACCATACTTTGAGTA 
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CAAGGAGCTTGATACATAATG<XnX3AGTGACTTTCAGACTC CTGCrGTAGAAAAATTAT. 3AGTTGGCTG 

GGCGTGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAGAT 

GAGTTCGAGACC^GCCTGGCCAACATGGTGAAACACCAT^ 

FIA321774 (Y = C/T) (SEQ ID NO: 493) 

TCACTTAAGCCC^GAAGACTGAGGTTGCAGTGAGCCGAGATTGCAC 
AGAGTGAGACTCTATCTCAAAAACAAAGAAACAAACAACAACAA 
TCCACTCAAAAATGCAAGGGCCTGTCTCCCATTGCTGG^ 

Y 

ATGAATTATTCCAGTCAGCCTCAGGAGAATAGAATGAGCCCT 

ACCGGTTTTATCGGCTCATTTAAACTTCACTTCTAACACAGTCCTC 

TGGGCAGCTGCAGAGAGGGTCTTAATGGTCCTAATGCTCAGTC 

FLA321966 (R = G/A) (SEQ ID NO: 4 94) 

AATGTAGATATGAATTATTCCAGTCAGCCTCAGGAGAATAGAATGAGCCCTCAGATGCCGAAGCACCTT 

TCAGATTCCACCGGTTTTATCGGCTCATTTAAACTTC^CTTCTAACACA 

CTGTCGTTATGGGCAGCTGGAGAGAGGGTCTTAATGGTCCTAA 

R 

TGGTCAACAGAACCTGCCATCTTCAGGCCATCAA 

AGGGGCGGGTACAGCAGAGCCCTCGTGGTAATGGGTTTTGAGGTCTAGG 
AATAAGTTCAATGACTAGTAATAGCTGAGACACTTCTACCCTTCAAATGAAGTAAA 

FLA322025 (W = T/A) (SEQ ID NO: 495) 

GAAGCACCTTTCAGATTCCACCGGTTTTATCGGC 

ACACACGTCTCTGTCGTTATGGGCAGCTGCAGAG 

CCAATGGTCAACAGAACCTCJCCATCTTCAGGC 

W 

GAGAGCACAGAGGGGCGGGTACAGCAGAGCCCTCGTGGTAATGC^ 

TTGGGTTTGAAATAAGTTCAATGACTAGTAATAGCTGAGACACTT CTAC C CTTCAAATGAAGTAAATGG 
GAAAATGGAGCATTGTTGAGTCCAGGGAGCTATAATTTAAACCCCATATATCTAAAAGGGGT 

FLA322093 (R = G/A) (SEQ ID NO: 496) 

TACAGACGTGTCTGTCGTTATGGGCAGCTGCAGAG 

CCCAATGGTCAACAGAACCTGCCATCTTCAGGCCATCAAGGAGCTCTGGAGTTAA 
CACAGAGGGGCGGGTACAGCAGAGCCCTCGTGGTAATGGGTTTTGAGGTCTAGGCTCTCTTC 

R 

CTTGGGTTTGAAATAAGTTCAATGACTAGTAAT^^ 

GG AAAATG GAGCATTG TTGAGTCCAGGGAGCTATAATTTAAACCC CATATAT CTAAAAGGGGTAACATT 
XTTGTGTGTGTGAAATTGGTGTCATTCGCACTGCATCTAC^ 

FLA323013 (R = G/A) (SEQ ID NO: 497) 

ATTTATCTCTATACCCACAAACGACTAGTTTGTTTTCCTCAAAOTAAATGATAATATTAAAAAT 

TCCTGGCCAGGTGTGGTGGCTCATACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGATCA 

TGAGGTCAGGAATTAAGACCAGCCTGGCCAATATGGTGAAAGCCTGTCTGTACTAAAAATAC 

■ R 

AAAATTAGCCAGGTATGCTGGTGGATGCTTAT AATC C CAGCTACTTGGGAGGTTGAGGCAGGAGAATTG 

CTTGAACCCGGGAGGTAGAGGTTGGAGTGAGCCAAGATCATC 

GTGAGACTCCATCTCAAATTAAAAAAAAT^^ 

FIiA323316 / SG13S34 (K = G/T) (SEQ ID NO: 498) 
AAGATCATGCCACTGCACTCCAGCTTGGGCAACAGAGTGAGACTCCATC^ 
ATCTGGCTTCTGGAAAAATTACTTGAAGATCTTTTATGACATCCATCCOT 
TTAGGTTGGTATCTTCATATACTAGGATCGTGCCCAGCACTTCCATGTTATACAG 

K 

GTTCTGTAATTCCCTGTGGGAACCTAAGATAATGCGAGGACCGTCATACGTGCCCCCAAATATTGGCAA 

ACCAATGAATAAATGAATGAATGAGTTTATGAATCGCTAACTGGCTGTATTTAATGAAGTATGTGTG 

GAGCCATTTCCCACAGTGTGGAC^GATTTGTCCCACAATATGGGCCT 

FLA323366 (R = G/A) (SEQ ID NO: 499) 
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CAAATTAAAAAAAATACACATCTGGCTTCT^ 
CTTCACACAGCG&TGTGAATTAGGTT 

TACAGTTTAAAATGTTCTGTAATTCCCTGTGGGAACCTAAGATAATGCGAGGACCGTCATAC 
R 

TGCCCCCAAATATTGGCAAACCAATGAATAAATGAATGAATGAGTTTATGAATCGCTAACTGGCTGTAT 

TTAATGAAGTATGTGTGTTGAGCCATTTCCCACAGTGTGGACAGATTTGTCCCACAATATG 

C C CAAAGGCC C TAC CAC CTAATGC CATCACA.CTGGGGATTTGATTTCAACATGTGAATTTGG 

FLA324591 (R - G/A) (SEQ ID NO: 500) 

GTGATACTTTATTATGTGTGTGGATTGTGTAATGATG 

ATTATCATTTCTATGTGTTGAGAACATTTCAAGTTCTCAGTTCCAGC 

TTTGTTAGCTACAGTC^CCCAACCCGGCTGTCAGACATTGGAACTTACTCCTATTGAACTGT 

R 

TATTTGTACCCATTCACCAAACTCTCTTTGGGCTTTC^ 

AAAGTAAATCAGACACCCGACGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTGGGGACATCTTAG 
CTTTCAGAGGTCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGGAAATG 

FLA324601 (Y = C/T) (SEQ ID NO: 501) 

ATTATGTGTGTGGATTGTGTAATGATGAAGTCAGGGCTVTTTAGGGTCTTCATCACCl^GATTATCATTT 
CTATGTGTTGAGAACATTTCAAGTTCTCAGTTCCAGCTATTTTGAAATAGACAGTCCATTTTGTTAGC^ 
ACAGTCACCCAACCCGGCTGTCAGACATTGGAACTTACTCCTATTGAACTGTGTATTTO 

Y 

CATTCACGAAACTCTCTTTGGGCTTTCAGT^ 

AGACACCCGACGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTGGGGACATCTTAGCTTTCAGAGG 
TCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGGAAATGATGCAATGGC 

FLA324849 (S = G/C) (SEQ ID NO: 502) 

CCTGGGAAAACTAAAGTAAATCAGACACCCGACGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTG 
GGGACATCTTAGCTTTCAGAGGTCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGG 
AAATGATGCAATGGCCCATCAGAGGCACTACTTGGGGCCTGGGGCCAGAGTGCATGTCTAAG 

S 

CATTAAGGGGAGGGGAGAGCAGCCTTCATAATTATGAAGAGGAGTCTCAGGTGCACAGCTTCTGATGA^ 
GGACAGCTTCTAATTGAAGAGAGCATTGTGTAATGCTCAAACTCCCTGTCTTCAGAGTGCCTGCTGTAT 
CCCACCATCAGTTCTGTGACTTCTCCCTAAGCCTCAATTTTGCATGTGTTACATTGGGATAA 

FLA325369 (Y = C/T) (SEQ ID NO: 503) 

TTCCTGC^TAGCAAATTCTTGCAAATGTAGGGACTGAAA 

CTGGGTCAGAGGTCTTACTAGGCTGTAATCAGAGGGCAACCAAAGCTGTGATCTCAGCTGAAGCTCAGG 
ATTCTCTTCCAAGCTC^CTGGTTGTTGGCAGAATTCAGTTCTTTCCAGTTGGAAGACTAAAG 

CTACAGTCTTCAGTCTCTAGAAGCCT^TTTCTCTGGCTICAGGTTTCTCTACAACATGGCCATTTATGTCT 

TTAAGGCCAATAGGAGAACATGATTAGCATATTTTTTTTAAGTGAACTTTAGACCCTTTTTTA 

TATCTGATTAGGCCAGGCCCAAGTGAGCTTTAAGTCAACTGATTAGAGATCTTAATTACATC 

FLA32 6187 (R = G/A) (SEQ ID NO: 504) 

CTGGGATTACAGACAC^CACTGCCACGCCTGGCTAATTTTTGTATTTTTAGTAGAGACGAGGTTTTGCC 
ATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAAGTGATCCGCCCACCTCAGCCTCCCAAAGTGCTG 
GGATTACAGACGTGAGCC^CCATTAACCATTTTTCTATCTCCTGTGGGAAAGGGCACAGTGA 

AGAACAGATGAAGCTGAGACATACAAGTGAACTCCTCCCTCCTCTCCATTTAGACTAAAATAGGATTAT 
TC^TACTGAGATTCTCCCTGGTTGCAAAGAGATAATCTGTGCAACTGGGTTTTTAC^^TTATCCCTACC 
CTATGCTTTCCTCATCTGTCTTCCTCGTAGTCAGCTCAGGCTGCTATAACAAAACACCATAA 

FLA326657 (R = G/A) (SEQ ID NO: 505) 

CTGGCAGATTCGGTGTCTAATGAGGTCCTGCTTTCCAGTTTATAGACAGTGCCTTATCGCTACCGCCTT 



TTTTTTTTTTTTTTAATAAGGTCACTATCTTAGTCCATTTTGTGTTGCTAAAAGGAACATCT 

AGGTTGAGTAATTTATTTTATTTTAAAAAGTGGCCAGGCATGGAGGCTTATCCTGTAACCCTAATCCTT 
TAGGAGGCCAAAACAGCAGGATTGTTTGAGGCCAGGAGTTCAAGACCAGCCTAGGCAAGATAGTGAGAC 
CCCATCTACCCCATCTCTACTAAAATTTTAAAAAATTAGCTGTGTGTTGTAAAGTGTGCTTG 
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FLA327265 (Y = C/T) (SEQ ID NO: 506) 

TCATGGGGGAAGACGAAGGAGAGCTGGCACGTGGAGATATCACGTGl^ 

AGGGGAGAGATGCCAGGCTCTTTTTAACAACCAGCACTC 

TCCTGAGGGAGGACATTAATCTATTGATG 

Y 

GATAC CC CACCTCCAACACTG CCACACTAGGGATTAACTTT CAACTTGAGATTTAGAGGGGGGAAACTT 

ACAAACTATCGCAGGCACTAATACCACTCATGAGGGCTCCACCT^ 

CCTTACCTCTTAATCTCATCAGATT^ 

FLA328964 (Y = C/T) (SEQ ID NO: 507) 

AACCTGTCTTAAAACATGAAAGTTCCTTAGTGCTACCCC 

GGC CTGGAAATTCACATTCTTGTTAAGATGTT CTTCATCCGGGGTTTGTTGAC CACC"r'l u l"J. l CAGAAGAT 
TTTTGCTCTGTAGCTGTACTACCCAATGCAGTAGTTCGTAGTCAGTGTC 

Y 

G AAGTGTAG CTCCTCTGAAC TGAGACGTGCTGTAAATGTAAATTG CACACCGGAGTTTGAAGAGTTAAT 

ACAAAGAAAAAGGAATGCAAAACATCTCATTAATAATGCTTTACA 

CTTGTAGATATAGTGCGTTAAATAAAATATACTGTTAGGCTTAATTTCACGTCTTTATACTT 

FLA330265 (Y - C/T) (SEQ ID NO: 508) 

ATTCAGCCAATCAACAAGAGGGCAAAAGAAGAAACATTTGATC 

CATTTGGGTCCTCAATGTCAGGACTATGGCAACCAGAACATGGCCACAATAACTGTC 
TTCTTACCTGGACCCAGCAGGCCATGCCCCACTGATTATATAATCTCCCTCTCTCCTTGTTA 

Y 

GGTCTGAATGCTTGCATCCCTCAAAAATTCATGTGTTGAAATCCTAACCCCCAAGGTGATGATATTAGG 
AGGTCGGCCTTTTGAG AGGTAATTAGGTCATGAAGACAGCATC CT CATGAATGGGATTAGTGTC CTTAT 

AAAATAGGCCCAAGGGAGCTCATTCACTTTGTCC^CC^^ 
FLA330455 (Y = C/T) (SEQ ID NO: 509) 

CTCCTTGTTACGGTCTGAATGCTTGCATCCOTCAAAAATTCATGTGTTGAAATCC 

ATGATATTAGGAGGTCGGCCTTTTGAGAGGTAATTAGGTCATGAAGACAGGATCCTCATGAA 

AGTGTCCTTATAAAATAGGCCCAAGGGAGCTCATTCACTTTGTCC^ 

Y ' 

GAGAGGGCACCATTTATGCACCAGGAAATGGGCCTTTTCCAGACAATCTGTCGGTGCCTGGATCTTC^A 
CTTCACAGC CTCTAGAAC TGTGAG AAATTAATTTGTTTTTTATAAGC CAC CAAATCTATGGTTTTTTTT 
ATAGAAACCGTAATGGACTAAAACACTCCCTAATTATATTTAAACTTATCAGTGCACTGGGG 

FLA331234 (R = G/A) (SEQ ID NO: 510) 

GACAGGTAGGCAAAGGAGGTGGGTTGCAGGGGAGTTGAGGGTTGCCTGTGTACTTTTCTAGACICTTCC 

ACTTC^CATCAGTGAAATATTCCCAATTGATACTATCATGAAACAAAGC^ATGAAATGCTGAGC^CGG 

AGCTTCGTCTTGATGAAATGCTGAAAGAAAAGAAAGGAAAAATAAAGTA 

CCCTTCCTCCCACCCCCATGTTTACTACTCTTATTTCTCTTTTGTATTGTTGTGT^ 

CAGAAAAACTCCCAGTTTTGAGAGATAACTCAGTGTTTAGTTCACTTAAACCTGAGAAAGGAGAAGAGG 

ATGCCACCGTGAGGTCCAGGACGTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAAT 

FLA331374 (Y = C/T) (SEQ ID NO: 511) 

GCTTCGTCTTGATGAAATGCTGAAAGAAAAGAAAGGAAAAATAAAGTAGCCATTAT 
CCCACCCCCATGTTTACTACTCTTATTTCTCTTTTGTATTGTTGTGTTGGAAGCACAGCAT 
CTCCCAGTTTTGAGAGATAACT CAGTGTTTAGTT CACTTAAACCTGAGAAAGG AGAAG AGGA 
Y 

GC CAC CGTGAGGTCCAGGACGTAAAGAGGAAAAAAACAGACAAAAAAATC CATATGAAATGAAAATGTG 

AAAGAGGCGCTTTCGAGCAGATGAGTGTTGTAGATTACAGTGTTC 

TTGCTGCACCTGGCGGGATAAAC^CTGGTCTAACAGAG 

FLA331395 (R = G/A) (SEQ ID NO: 512) 

GAAAGAAAAGAAAGGAAAAATAAAGTAGCCATTATTTTTGCCCTTCCTCCCACCCCCA 
CTTATTTCTCTTTTGTATTGTTGTGTTGGAAG^ 

TCAGTGTTTAGTT(^CTTAAACCTGAGAAAGGAGAAGAGGATGCCACCGTGAGGTCCAGGAC 
R 

TAAAGAGGAAAAAAAC^GACAAAAAAATCCATATGAAATGAAAATGTGAAAGAGGCGCTTO 
TGAGTGTTGTAGATTAC^GTGTTGAGAGCTGTTTGTGTCG 

AC^CTGGTCTAACAGAGGATC CTTGTTTCAAG GAGGCTGCCTTTTATTTGGGGGGACAAAAT 
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FIiA331473 (R = G/A) (SEQ ID NO: 513) 

CTTTTGTATTGTTGTGTTGGAAGCACAGCAT 

AGTTCACTTAAACCTGAGAAAGGAGAAGAGGATGCCACCGTG^ 

CAGACAAAAAAATCCATATGAAATGAAAATGTGAAAGAGGCGCTTTCGAGCAGATGAGTGTT 
R 

TAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGCACCTGGCGGGATAAACACTGGTC 
TAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTT^ 

TCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATGGACTCCAGGGCCTCCGAGGAGAC 
FLA331517 (Y » C/T) (SEQ ID NO: 514) 

AGTTTTGAGAGATAACTCAGTGTTTAGTTC^CTTAAACOTGAGAAAGGAGAAGAGGATGCCACCGTGAG 

GTCCAGGACGTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAATGAAAATGTGAA 

TTCGAGCAGATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGC 

Y 

GCACCTGGCGGGATAAACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGG 
GGACAAAATTGTTCTTGAAAGCTGCTCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATGGACTC 
CAGGGCCTCCGAGGAGACAGTGACTGCTGCCAGAAATAGTCAAGGATAGAAAGGAAGGACTT 

FIiA331526 (Y = C/T) (SEQ ID NO: 515) 

AGATAACTGAGTGTTTAGTTCACTTAAACCTGAGAAAGGAGAA 

GTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAATGAAAATGTGAAAGAGGCGCTTTCGAGCAG 

ATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGCACCTGG 

Y 

GGGATAAACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGGGGACAAAAT 
TGTTCTTGAAAGCTGCTCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATGGACTCCAGGGCCTC 
CGAGGAGACAGTGACTGCTGCCAGAAATAGTCAAGGATAGAAAGGAAGGACTTCACTGAGGC 

FLA331651 (S = G/C) (SEQ ID NO: 516) 

CGCTTTCGAGCAGATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGC 
ACCTGGCGGGATAAACACTGGTCTAAGAGAGGATCCTTC 

AC^AAATTGTTCTTGAAAGCTGCTCAGTGGTTC^GCTACAGC^TGGTGGACTAGCAGAATO 
S 

ACTCCAGGGCCTCCGAGGAGACAGTGACTGCTGCCAGAAATAGTCAAGGATAGAAAGGAAGGACTTCAC 
TGAGGCCTGGGAGAAGATTATGGAATGGGACTGACAGCAGTGACGGGGAGTAAAAGGGGGTGTCTGGGG 
GAATTGTGCCCCATGGTGAGAGCTAGAGGGTTCACAAAGACTTAACCCGACGCATCTCTCTC 

FLA331841 (R « G/A) (SEQ ID NO: 517) 

TAGCAGAATGGACTCCAGGGCCTCCGAGGAGACAGTGACTGCTGCCAGAAATAGTCAAGGATAGAAAGG 

AAGGACTTCACTGAGGCCTGGGAGAAGATTATGGAATGGGACTGACAGCAGTGACGGGGAGTAAAAGGG 

GGTGTCTGGGGGAATTGTGCCCCATGGTGAGAGCTAGAGGGTTCACAAAGACTTAACCCGAC 

R 

CATCTCTCTCACCCTGGAGATTGGGCCCGTTCAATCTAACTGGATGGCTATAATTTAAAAGGTTTAGGT 
ATTATGACAAAGATGGATATATTAGGTGATAGCAATGC^ 

AAGACTTGAAAGCAGCATCTTTGGCTGGGTACTACAGCCACCCTCCTCTGTCACTAAGGGAG 

SG13S86 (R= G/A) (SEQ ID NO: 518) 
CAGCAACATATCTGTGTGCCTGTCTGGGTTGTAAAAA 

GCTGGCAAAAGCCAGAGGCAGCTGGTCTGTTTGCCTGTGCCAGGAAACCACTGGGAATGGGGTTGTGTG 

TTATTCTAGGAGAAAGTCGTCCCAGCAGCAGCTTCTCCAGGGGCATCCAAGAGCACTGAAAA 

R 

GGTTGCAAGATGACCCATGAGGCTGCAGGAAGAAAAGAACATGCATTTAATCTTGCTATCTGAAAAGTA 
AGACATGAAGCTTTCCTCATTTTTAATATACACATGGACAGTAGTATGTGTATATAGTTTATATGCAAA 
TATACTTGTTATAAGGTTGCATGCTCAAAATTTTTGGTTCATGGGGTGTGGGATCATAAATG 

SNP13B_R1028729 (Y=C/T) (SEQ ID NO: 519) 

CTACAAAAATTACCATCATATGCTGTCATGCATGTCTGCCAGTCTATTTATCATATTATTTAAGAAACA 

AACATTTATTGAAGATTTATCATGTGCTCAGCA^ 

TTAGAAAATAACATTAACACAAATAGAAAACAAGAAAC 
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AACACAGAAAGACAATGTATAATTATACATACGCACTAAAGCAA 
GGTACAGAATAGTTAGATTCTGAAAATTAAAATAATCAGGAAAAAC^^ 

G GATCC CAAAGGATAGG CAGGTGGATCATGTAGAACAGGGGAAAGGAGTTC CTGATCGGGGA 
SNP13B Y1323 8 98 (R=G/A) (SEQ ID NO: 520) 

GAAACTAAAGAAAG CCACAAAAGTTCACCTCAATGCC^ c CAGTTG 

TCGAACCACCCATCTATAGAAACTTGAA 

GATTCTACAACACATTTTGGTTTTCCAATTTG 

CCTAAATTTTGTTTTACATTGATCCTTTGAATG^ 

TATCTACAACCCGAGTCTAATCATAAAAAAAATCAGACZAGATCCAAAATGTGG 
AGGAGTGGGGAGAGGTCTTT ATTCTTCCAAAAATATCAATG C CATAAAAGACAAAGACGGCT 

SNP13B K912392 (Y=T/C) (SEQ ID NO: 521) 

TGTGGTATGAGGTAAGGATCCATTTTTTTCCCATT^ 

C TCACTTGATCTGC CATGCCAC CT CTAG CATGTATCAACATATCATGTATGTGTGCAG C TGTT CCTTAA 
CTCTCAATTTTATTCTCTTGGTTACTT^ 

Y ; 
GGCTACCTTGTAGGGCAAGAATCCTCACTTT^ 
TCTGATCTTACTTGGCC^TATATATTTTGGGGACAGATGTC 
ATTGTAGATATTTTCTTATTCATTAATGTGCTAAAAATTT^ 

SNP13B R1556428 / DGOOAAFQR (R=G/A) (SEQ ID NO: 522) 
GAGATTATATCCCACCTACCACTGCAGCTCCAGGATC 

AAGAAAAGAGGACACCC C CAAAG AGG CTG CAAGGGAAAAAGCTACAAAGACAG AAGCAC CAGGAAAAAG 
TAGGGTCATGTAAGTCAAAGCAGGAAAAAAGTTCCATGGTGGGGTGGTCAGCAGTGTCTAAT 

R 

CCACGAAGGCACAAAGTAGGATAAAGGTTAAAAATCAGCCTTTGGTTTTGGC 

GTAGCCTTAGCGAGAACAATTCCATCAGGGAGCAGAAGCTAACTGCAGTGGGTTG 

CATAAGGAAGTAGGGATACCCCATTATAAGCTACTCTTT 

DGOOAAFIV (W=T/A) (SEQ ID NO: 523) 

TATAAATGATGATTATGTTCATATTCACAGATACAATAATGTA 

GAATCTCCTTATTTTGAAGTGTGCATTTGATATACCTGTTTGGGAATAACTAGTTTCTTATCTTTGACA 
GAAAATAATTTTGTTGTTTTGTTTTTACTAAA 

w { 

GAGAGGTAACTAAAATATCGCAATTTGCTGGGTGTCATTAAAGTAACTCAGAAGGGAAAAAATGCAAAT 
TGGTATCTGCTGATGGAGTAAATCTCCGCAGAAGTGATGACCCTGAAAGGATCAATATATTAAAGCCCC 
TC CCAGCTGGTCATTC C AGATTG CAACAATAAAG CATTAAGTGTTAAAAC CTCAAGG CAGCT 

DGOOAAFJT (M=C/A) (SEQ ID NO: 524) 

ATCTTCAGAAATTGTAATGATGAAAGAGTGCAAGCTCTCACTTCCCCTTCCTGTACAGGGCAG 
CAGCTGGAGGCAGAGC^GTCCTCTCTGGGGAGCOTGAAGCAAACATGGATCAAGAAACTG 

" TTGTCCTGTTGGCCATCGTCATC 
M 

TCAGGGAAGAACAGAAGGGGAGATTTTCTTTGATGGTTGTTTGGAAGTCAGGC 

GTCTCTGCGCATGCACAAACACTTTTACCTTATCTTT^ 

GTGTGTATTTCTGTGTAAATTTGGGGTTTTCCTCCTCTTAGTCTTTCAC 

DGOOAAHII (R=G/A) (SEQ ID NO: 525) 
AATTTTGGAAGCATTTTTCATATGCAGTGTAT 

GTTCAGCGTTTGCATTTC CATTATTC CTGCTATTAGTTAAAAACAACAACAACAACAAAAA^ 
GAT AC C TAG ATCTGGAAAAGGGAGAATTGTGTAGAGCTGTCTTC CTAAAGTTCTGAGTT AGG 

R 

CTGCCTCAGACCACTTTCATAACTATCTCCAGTGGCTTTGTGTTT 

AAG AGTAATTACTAAGGGCAGCTG CTGTAG CTTTATGGTGATTACTGAACATTGACATGCTGT C ACGTT 
TTTGGAACTTTGAGTATTTAATCACTTTGG^ 

DGOOAAHID (W=T/A) (SEQ ID NO: 526) 
ACAGTTGTCCTGCCTGTGTTCAGGAAGGGAGTTTCTGTGGTCC 
TATAGCTCTCAATGGAGGGGGCAAAAC^TTCAAATAACTCAGGAG 
TGTGAGTTTTTAGK3CAATCACAAAGATCCAGATO 
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TTAACCTCAATGTTGGAACCATAGACCT^ 
CTTCTTCCTCATACCCCAAAATGCCACT^ 

TACC^GGCACTGTACA.CAGTCTGTGTCCCAAGACAAGGAGGTACAGTTCC^CATGCGCCCA^ 

DGOOAAHIJ (R«G/A) (SBQ ID NO: 527) 
JUVTCATCTGACTTTAGAGAGTAGACACTTGCT 

CCCTGCTCAAGAAGTTCTTTCTTATGTTGAGCTGAAATCTGCAGCCCTATGC 
TGGTGCTGTTCCCTAAAATCACTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCT 

TAATATCCCCCTCTTCGGCCTAACGTTTCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTG 

TTCTTTCTAAGAACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGG 

CGACTCTGTTAGAATAATCTACGTATGAGTTATTTT^ 

DGOOAAHIH (R=G/A) (SEQ ID NO: 528) 

TTATGTTGAGCTGAAATCTGCAGCCCTATGCGTTTTACCCAGCAGTCCTGGTGCTGTTCCCTAAAATCA 
CTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCTGTAATATCCCCCTCTTCGGCCTAACGTT 
TCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTGTTCTTTCTAAGAACACCTAT 

C^GATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTAGAATAATCTA 
CGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGTTAACTAAAAT 
CTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTCCGTTTCCTTC 

DGOOAAHIE (M=C/A) (SEQ ID NO: 529) 

AACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGGATCGACTCTGTTA 
GAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGT 
TAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTC 

M 

GTTTCCTTCACTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACAAGAT 
GATATAGTTAAAGTAGCTAGCAGTGCCCACGTACGGCGGATGCC^ 

TATCTGTGTCTTTGTCTCTCTCTCACACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGAGAT 
DGOOAAHIG <Y=C/T) (SEQ ID NO: 530) 

CAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAACTTCTCCCCAGACGAAATCCAAAGAAAGCATTCCT 
ACTATGCTATATCAGTTTGGAAAGAAAAACTTCTGCCAGGTGACTGCATTCTCACTGGTCACATTGTGT 
TCCTATGGACTCCTCAGCTCAACCAATTTGGAGAAGTTATGGTGCAATTTCACCATATCTGG 

Y 

TAGAAGTTAAGTTTCCAATTTGCTGGCAATGAAGAAGAAATGGAGCAGGCCAGGCTGTGTAGTTTCTGC 
CACGTGCCCCCGGGAGTGAACAGCTCTGTTTGTAAGAAGCCATGGTGCTTAGACCTGGGCTCGCTAGTT 
GCCAGCCTCCAAATTGCAGAAGTGCCCTTTGGTTGGTGGCTATGCTGTGTCACTTGGGAAGG 

DGOOAAHIF (S=G/C) (SEQ ID NO: 531) 

CCTGGGAAAACTAAAGTAAATCAGACACCCGACGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTG 
GGGACATCTTAGCTTTCAGAGGTC^TGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGG 
AAATGATGCAATGGCCCATCAGAGGCACTACTTGGGGCCTGGGGCCAGAGTGCATGTCTAAG 

S 

CATTAAGGGGAGGGGAGAGCAGCCTTCATAATTATGAAGAGGAGTCTCAGGTGCACAGCTTCTGATGAG 
GGACAGCTTCTAATTGAAGACAGCATTGTGTAATGCTCAAACTCCCTGTCTTC^GAGTGCCTGCTGTAT 
CCCACCATCAGTTCTGTGACTTCTCCCTAAGCCTCAATTTTGCATGTGTTACATTGGGATAA 

DG00AAHOI (R=G/A) (SEQ ID NO: 532) 

GGAGAACATGATTAGCATATTTTTTTTAAGTGAACTTTAGACCCTTTTTTAAAGGCCTATCTGATTAGG 
CCAGGCCCAAGTGAGCTTTAAGTCAACTGATTAGAGATCTO 

TACCGTATAACATAACTTAGTGAAAGGAGTGAAATTGCAACCAGGTTCTGCCTGCACTCCAC 

GAAGGGGATTCTGCAGAAGTGTGGGTCACGGGGGGGTTATTTTGGGATTCTGCCTACGTCL^CTGAGTCA 
AAAGAAGCTGAATGGTTGTGATGCTGAGGTTTTTGGGCAGCAGGAGTGTGTGTGTGTGAGTGAATTCAT 
ACGTATGACCACCTGGGAAGAAAGGAGGCTGTGGTTTCCTCCACCTCCTGGCAGACAGAGAA 

SG13S35 / FLA324333 (R - G/A ) (SEQ ID NO: 533) 

FIG. 8T 
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I - 

AGTGC^CTCTAAAGAGCAGTGCTCTACCATCCAAG CTGGGCTTTTCTTTTCTTCTTG CTGATAGGGAAG 
GCATGGGACATTGCAGGATGGAAGTGGCCCCGAGGCCOT 

CAGGTGATCAATAATCCTGATTGGCCTGG CATTGAGGAGTTTTCCTGGGATGTGGTCCT57TC 

R - 

GTTTTTTAAAAATTATTTTTATTGATACACATATTTC 

TATGTGTGTGGATTGTGTAATGATGAAGTCAGGG CATTTAGGGTCTTCATCACCTTGATTATCATTT CT 
ATGTGTTGAGAACATTTCAAGTTCTCAGTTCCAGC 

DGOOAAFIU / SNP_13_Yn23892 (Y=C/T) (SEQ ID NO: 534) 
CTTCTTTTGCCCTGCCTTTCT 3C 

TCTGGTTTCCTAGGAGTTTCTU rTGTAGGATCAAACCGCTAGTTGGCTCTTGGCCCTGTGATAGGGCCC 
TGGGCTAACTTATTGGGAAAATGTTGCTGTA^^ 

Y 

GCGATCTTCTCCTCTTCCCTTGGCTTGAG 
CATAAAGTGTCAGTGGCTCCTGATTTAGC^ 

TAACTTCTTCTTCTTCTCAGGGACCTACAGAAAATATGTGGCACCTCGGCAG 

DGOOAAJFF / FIA287889 (R = G/A ) (SEQ ID NO: 535) 

GTGCAGTGGCGTGATCCCAGCTCACTGCAATCTCTGCCTCCTGGGTTC AAGTG AT TCT 
CTCCCGAGGGGCTGGGATTGTAGGCGTGCACCACTATGCC 
AGGGTTTTGCCATTTTGGCCAGACTGTCTTGAACTCCTGACCT 

R 

GCCTCCCACAGTTTTGTGATTATAGGCATGAGCCACCGTGCCCGGCCTTAACC 

ACACACTACGTGATGTTTTCCACATGCATGGGTCATTTGCTTCATTT 

TACTGTGTGGTGTGAGTTTGTGATGGGAAAAGGAAGAAGTTTTGCGGATACTACACTGGCTT 
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Spearman's rank corrilation: 
normal-z = 2.551 1, p-value = 0.0054 
alternative hypothesis: true f&Q is greater than 0 
sample estimates: xh& 0.1508497 
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